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ADVERTISEMENT. 


The scientific publications of the National Musetun consist of two 
series—Proceedings and Bulletins. 

The Proceedings, the first volume of which was issued in 1878, are 
intended primarily as a medium for the publication of original papers 
based on the collections of the National Museum, setting forth newly 
acquired facts in biology, anthropology, and geology derived there¬ 
from, or containing descriptions of new forms and revisions of limited 
groups. A volume is issued annually or oftener for, distribution to 
libraries and scientific establishments, and, in view of the importance 
of the more prompt dissemination of new facts, a limited edition of 
each paper is printed in pamphlet form in advance. The dates at 
which th^e separate papeih are published are recorded in the table 
of contents of the volume. 

The present volume is the forty-ninth of this series. 

The Bulletin, publication of which was begun in 1876, is a series 
of more daborate papers, issued separately, and, like the iWceedings, 
based duefiy on tiie collections of the National Museuna. 

A quarto form of the Bulletin, known as the “ Special Bulletin,” has 
been adopted in a few instances m which a larger page was deemed 
indispensable. 

Smce 1902 the volumes of the series known as “Contributions from 
the National Herbarium,” and contaiiung papers relating to the 
botanical collections of the Museum, have been published as Bulletins. 

RiOHABD RATHBUlir, 

Assistm^ Secretary, BrnMcoman ImtituMon, m 

(^karge cf ike TJmted, States NalAcml Mmernn. 


Mauch, 4, 1916. 
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Jrchilestes califomiea. 16. Ovipositing. 17. In copulation. 18. Scars from 
oviposition, one year old. 19. Scars two years old. 20. Bark cut away 

showing eggs in cambium. 21. EJgg. 264 

Ardhilestes caMfomica, nymph. 22. lateral view. 23. Dorsal view. 24. La¬ 
bium. 25. Abdominal s^ment. 26. Color of a live Palo Alto, California, 

specimen.—. 265 

Jrgia emma, male. 27. Dorsal view. 28. Lateral view. 272 

Argia emma, female. 29. Dorsal view. 30. Lateral view. 273 

Argia vivida, male. 31. Dorsal view. 82. Lateral view. 274 

wojMto, female. 33. Dorsal view. 34. Lateral view.*. 275 

Ar^ sm?na, nymph. 35. Lateral view. 36. Dorsal view. 277 

Argia vivida, nymph. 37. Lateral view. 38. Dorsal view. 278 

<4r^ emma, abdominal segments. 39. Lateral view. 40. Dorsal view. 41. 
Ventral view. Argia funelris, male abdominal segment, lateral view. 42. 


Argia fimebris, male abdominal s^ment. 43. Lateral view. 44. Dorsal 
view. Ar^ vivida, male abdominal segments. 45. Lateral view. 46. 
Dorsal view. 47. Ventral view, 48. Argia emma, female, mesostigmal 


laminae. 49, Ar^ria vivida, female, mosostiginal laminae. 279 

Ar^ia emma, male abdominal s^paents. 50. Lateral view- 51. Ventral view. 

Argia vivida, male abdominal segments. 52. Lateral view. 53. Ventral 

view. 64. Ar^ emma, ovipositing. 281 

Argia emma. 55-57. Hale, marking on head and thorax. 58-59. Male, mark¬ 
ing on abdomen in tenerals, lateral view. 60-61. Female, marking on 
abdomen in tenerals, dorsal view. 62-64. Argia vivida. Male, marking on 

head and thorax. 282 

Argia emma, nymphal detail. 65- Labium, ventral view. 66a. Labium, 
dorsal view. 66-67. Vulva. 68-69. Abdominal segment of male. 70. 


Antenna. 71-76. Ar^ vivida, nymphal detail. 71. Labium, ventral 
view. 71a. Labium, dorsal view. 72-73. Vulva. 74-75. Abdominal seg¬ 


ment of male. 76. Antenna. 284 

Jk^nwra csrwiZa, male. 77. Dorsal view. 78. Lateral view--. 297 

iBchnura cervula, female. 79. Dorsal view. 80. Lateral view. 298 

Isidmura perparva, male. 81. DorsalMew. 82. Lateral view. 299 

Ischnura perparva, teneral female. 83. Dorsal view. 84. Lateral view. 300 

Ischnura perparva, aged female. 85. Dorsal view. 86. Lateral view. 301 

Jbchnura cervula. 87. In copulation. 88. Ovipositing. 89. Male clasping 
organs attached to female prothorax. 90. Copulation, detail. 91. Male, 
segment, parts in copulatory position. Ischnura petpmva. 92. In copula¬ 
tion. 93. Ovipositing. , 302 
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Ischnwra eeixwla, 94. Male, s^meixt. 95, Male, segment dissected. 96* 

Male, s^iments, ventral *vlew. 97. Male appendag;es, 98. M^e prot[be£aiX. 

99. Female proilioiax. 100. Female mesoetigmal lamina. iBchnvmperpma, 

101. Male, segment. 102. Male, s^ments, ventral view, 103, Idale pro- 

thorax. 104. Male appendages. 105. Female mesostigmal lamina. 303 

Ischnura cervula. 106. Teneral female with light coloration. 107. Tenoral 
female with dark coloration. 108. Female with very dark coloration which 

approach^ male coloration. 109. Male coloration. 304 

Ischnura perpcarva,, female. 110-114. Variations in teneral coloration. 115. 

Stage intermediate between teneral and adult, showing formation of adult 
coloration on segments. 116. Adult coloration. Ischnutra cervula, female. 

117. Teneral female with light coloration. 118. Teneral female with dark 
coloration showing formation of adult coloration on eyes and femora. 119.. 

Female, final or senile coloration. 305 

.120-121, I$<Ii7mra ceroula, nymph. 122. Ischnura perpwrvat nymph. 306 

Ischnura perparva^ nymph. 123. Dorsal view of labium. 12^126. Mental 
seta of three reared nymphs. Ischnura cermla^ nymph. 127. Dorsal view of 
labium. 128-180. Mental seta of three reared nymphs. 131. Male seg¬ 
ment, ventral view. 132. Female segment, ventral view. 307 

Macrmtia magnijica, male. 133. Dorsal view. 134. Lateral view. 314 

Macrcmia magnifiea^ fexnale. 135. Dorsal view. 136. Lateral view.......... 316 

Macrcmiamagnijica. 137-138. S^ment of male. 139-141. Segment and 
appendages of male. 142-144. Segments of female. 145. Front leg of male 

showing tibial keel. 317 

Mcurcmia riwgnifica) nymph. 146. Dorsal view. 147. Lateral view with 

labium extended. 318 

Maaromia magnifica, nymph. 148. Labium. 149. Abdomen. 150. S^ments 
of abdomen, ventral view. 151. ^^Face,’’> 152. Lateral view of head. 158. 
Antenna. Macromia iUinoiensis^ nymph. 154. Labium. 155. Abdomen. 

156. S^pients of abdomen, ventral view. 167. Lateral view of head. 158. 

Antenna-.. 319 

Macnmia magnifica^ copulation (159) -1... 320 

Agrion aeguaUle ycMma, 160-161. Wings of male and female lowing extent 
of color. 162. Segment of male. 163. Penis. 164. Male appendages. 165- 

166. Nymph. 167. Dorsal view of labium of nymph.323 

LssUs congener, nymph- 168. Lateral view. 169. Dorsal view. 170. Lab¬ 
ium. 171, Head, lateral view. 172, Segments. 824 

Lestesusneatus, nymph, 173. Lateral view. 174. Dorsal view. 176. Labium. 

176. Head. 326 

Coenagrionresolutm. 177, Male appendages. 178, S^ment and penis. 179. 

Male prothbrax. 180. Female prothorax showing the right dorsal ^^pit.” 

181. Mesostigmal lamina. 182-183. Male color patterns. 184. Female 

colorpattem. 326 

Coemgricm resolutum, nymph. 185. Lateral view. 186, Dorsal view. 187, 

Detail of caudal giU. 188. Lateral fold of abdomen showing the spinulose 

edge. 189. Labium. 327 

Ophsogomphus severus, nymph. 190. Lateralfview. 191. Dorsal view. 192. 
Segment. 193-194. Labium. Ophiogomphus ocddenUs, nymph. 195, Ab¬ 
domen, dorsal view. 196, Segment. 197. Labium. Gomphus sp. 198. 

Dorsal view. 199. Head. 200. Labium. 201. Segments. 328 

Dermal plates of Stegosaurus stemps Marsh. 356 

Diaptomus uirginiensis. Lateral wing last cephalothoracic segment. 457 

Diaptamus virgimenm. Abdomen of female.] 457 
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Diaftomua virgmiensis. Terminal segments of antenna of male. 458 
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Idaho. 461 
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migration routes... 538 

Fhilosda culehrae. Lefturopod and telson. 541 

PhUosda walheri, a, antenna; t, telson; u, uropod. 542 

Ouharis hr&mpinis, a, antenna; s, ventral surface of first two epimeia; head; 

t, telson; u, uropod. 548 

Minca ruthveni. a, first antenna; a^, second antenna; e, ventral surface of first 
three epimera; filrst maxilla; second maxilla; mp, maxilliped; tel¬ 
son; u, uropod. 545 

SpTuLeroniscus gaigd, a, antenna; first maxilla; second maxilla; mp, 

maxilUped; u, uropod. 647 

Sphaeroniscus colortiUensis, a, antenna; head and first thoracic s^ment; 

mS first maxilla; m^, second ma x illa; mp, maxilliped; u, uropod. ,548 

lAgyda riehardsonae. a, antenna; c, copulatory organ; I, first leg of male; m, 
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DESCKIPTIVE CATALOGUE OF THE WASHrtTGTON EELICS 
IN THE UNITED STATES NATIONAL MUSEUM. 


By Theodoee T. Belote, 

Amatani Ourator, Division of Eistory, United States Na^ondl Museum. 


introduction. 

The collection of objects in the United States National Museum 
relating to George Washington consists of a variety of material 
gathered from numerous sources. While composed largely of 
articles of domestic and artistic interest, which were owned by 
Washington at Mount Vernon, the collection includes also mementos 
of his life in the field during the War of the Revolution, and a number 
of other miscellaneous relics of greater or less importance. 

Mount Vernon house,* historically the most interesting of American 
mansions, and closely associated with nearly all the objects herein 
described, was erected in 1743 for Lawrence Washington, the half- 
brother of George, and so named in honor of Admiral Edward Vernon, 
R. N., under whose command Lawrence Washington had served 
during the British esj)edition against Cartagena in 1741. The prop¬ 
erty * passed into the hands of George after the death of Lawrence 
in 1762, and the house was later improved and enlarged. When 
Mrs. Washington died in 1802 Mount Vernon became, in accordance 
with Washington’s will, the property of his nephew Bushrod Wash¬ 
ington, who in turn bequeathed it to his nephew John Augustine 


X Benson 7. Lossing, in tiis work Mount Vernon and Its Associations, Hartford, 1870, has given an inter¬ 
esting popular account of the history of Mount Vernon and of the objects which the mansion cdhtaincd 
during the lifetime of Washington. While the historical accuracy of some of Mr. Losslng’s statements 
has been questioned, the work gives much information of value not elsewhere available. 

a The original tract of land consisted of five thousand acres above Hogue Run which, in 1674, was granted 
by Governor Berkeley jointly to John Washington, great-grandfather of George and Lawrence Washington, 
and to Nicholas Spencer, of Bedford, England. Jolm Washington's half lay between Hogue Run and 
Little Hunting Creek. By his will, dated September 11,1675, he bequeathed this Hunting Creek property 
to his son Lawrence Washington, grandfather of George, who in turn bequeathed it in 1697, to his daughter 
Mildred, from whom it was inherited in 1730 by Augustine Washington, father of George* In 1740 Augus¬ 
tine Washington conveyed the tract to his son Lawrence, and in 1743 confirmed the gift by will, providing, 
however, that should Lawrence die without issue the property should go to Lawrence's half-brother George. 
Lawrence died in 1752, leaving a widow and daughter. The daughter dying soon after, the estate passed 
to George Washington, but the widow of Lawrence retained a life interest in it, which interest she released 
to George W ashington in 1754 in consideration of fifteen thousand pounds of tobacco to be given her annually 
during her natural life. She died in 1761. See George Washington and Mount Vernon, by Moncuie Danl6l 
Conway. Memoirs of the Long Island Historical Society, vol. 4, Brooklyn, N. Y., 1889. 

Proceedings U. S. National Museum, Vol. 49—No. 2092. 

81022“—Proc,N.M.vol.49--15- 
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WaaMngton, from wliom it passed to a son of tlie same name, and 
in 1858 was purchased from him by the Mount Vernon Ladies’ 
Association^ 

By an act of Congress approved June 20, 1878,* the Government 
purchased a collection of Washington relics from G. W. Lewis and 
others, the heirs of Mrs. Lawrence Lewis,® the adopted daughter 
of Washington and the wife of his nephew Major Lawrence Lewis. 
After the death of Mrs. Washington in 1802 these objects had passed 
into the hands of Mrs. Lewis, and on her death in 1852 were received 
by her heirs, who held them until their purchase by the Government 
in 1878, when they were deported in the United States Patent 
Office, where they remained until transferred to the United States 
National Museum in 1883. 

The objects purchased from the Lewis heirs form the greater portion 
of the Washingtoniana in the Museum, and are designated as belong¬ 
ing to the “Lev™ collection” in the present catalogue. The sources 
of other Washington relics, received by the Museum at various times 
as loans or gifts, are given in connection with the description of the 
articles. 

In the Museum collection of Washingtoinana, manuscripts are lack¬ 
ing. The science of history, however, is not cohfined to manuscripts 
alone for the sources of its data, and the collection as it stands is of 
great interest and value, both to the student of history and to the 
general public. 

In the preparation of this catalogue a number of works on antiques 
have been consulted and rrferences to these aye given in footnotes. 
Besides the printed authorities referred to in the footnotes, the in¬ 
formation herein given has been derived from labels accompanying 
the objecte while in the Patent Office,* and from the correspondence 
of the Museum authorities with the Patent Office authorities and 
with individuals who have had more or less personal knowledge 
of the various objects in the collection. Information concernii 3 g 
the collection, not otherwise attributed in the footnotes, has been 
derived from these manuscript sources now in the Museum files. 

Acknowledgment should be made of the important assistance 
rendered in the preparation of this catalogue by Mr. A. Howard 
Clark, curator of the Division of History of the United States Na¬ 
tional Museum, under whose supervision the Washington coUection’ 
was removed from the Patent Office to its pr^ent location in 1883. 

»See Mount Vemon and Its Preservation, 185S-1910, by Tbomas Nelson Page, Now York, 1910. 

* See U. S. Statutes at Large, voL 20, p. 218, 

•Eleanor Parke Custis (NeUy Custls), the granddau^ter of Mis. Washington, married Lawrence 
Lewis, son of Fielding Lewis and "Betty” Washington, sister of General Washington. See Appendix 1 
of this paper. 

< Alfred Hunter, in his work, A popular catalogue of the extraordinary curiosities in the National Insti¬ 
tute, .arranged in the building belonging to the Patent Office, Washington, 1868, refers briefly to the 
Washington collection then in the Patent Office. 
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STATUES, PAINTINGS, AND ENGRAVINGS. 

Plaster statue of Wasldngton? —life size figure in military uniform, 
representing Wasldngton before Congress, resigning his conomission 
as Conamander in Chief of the Continental Army, Annapolis, Maryland, 
December 23, 1783. Designed by Ferdinand Pettrich and pre¬ 
sented to the National Institute by the sculptor in 1842. Trans¬ 
ferred from the U. S. Patent Office to the U. S. National Museum in 
1883. Plate 1. Cat. No. 92679, U.S.N.M. 

Plaster statue of WasMngton. —^life size figure in noilitary uniform, 
designed by WiUiam Rudolph O’Donovan, being the original model 
of the bronze statue ordered by the State of New YorTc for Washing¬ 
ton’s headquarters at Newburgh, New York, in 1886. From Maiirice 
J. Powers. Plate 2. Cat. No. 125786, U.S.N.M. 

Plaster hist of WasMngton. —Copy, made by Clark Mills in 1863, 
from the origind life cast made by Houdon at Mount Vernon in 1785. 
Gift of Miss Elizabeth Bryant Johnston. Height, 19 inches; base, 
7f by lOi inches. Plate 3. Cat. No. 218154, U.S.N.M. 

Bronze lust of WasMngton. —Copy of the bust made by Houdon at 
Mount Vernon in 1785. Cast at the National Fine Art Foundry, 
New York. Height, 24 inches; base, 7f inches square. From 
Maurice J. Powers. Cat. No. 202333, IJ.S.N.M. 

Plaster face maslc of WasMngton. —Cast from the mold made at 
Mount Vernon by Houdon in 1785. Height, 9i inches; width, 7§ 
inches. Lent by the National Society of the Daughters of the 
American Revolution. Cat. No. 3962, U.S.N.M. 

Portrait ofWasMngton.^ —Oil painting, artist unknown. Half length, 
life size, and by the Lewis family regarded as a very excellent like¬ 
ness. Retained at the Patent Office when the Lewis collection was 
transferred to the United States National Musemn in 1883, and trans¬ 
ferred to the Smithsonian Institution from the Department of the 
Interior in 1911. Size, 30 by 44 inches. Lewis collection. Cat. No. 
276149, U.S.N.M. 

Mimature portrait of WasMngton. —^By John Trumbull. Oil on 
wood in the original frame of wood, which is carved and gilded. 
Three-quarter face to the right, and bust, in civilian dress of the 
period with dark coat and white neckerchief. Made from life during 
the period from 1792 to 1794, when Trumbull was engaged in paint¬ 
ing his full-length portrait of Washington at the President’s House 
in Philadelphia. Size, 6 by 7 inches. Lewis collection. Plate 4. 
Cat. No. 92356, U.S.N.M. 

Mimature portrait of Martha WasMngton. —^By John Trumbull. 
Oil on wood in the original frame of wood, which is carved and gilded. 

I In conneotlan with this statne and other objects ot art mentioned in this list, see The National 
Gallery of Art, by Richard Raihbtm, Washington, 190». Bulletin 70, U. S. National Unsenm. 

s See Annual Report of Ihe Smithsonian Institution for 1911, p. 105. 
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FuU face and bust, in dress of the period, of light material, with 
shawl about shoulders and white lace cap with blue ribbon. Fainted 
from life during the period from 1792 to 1794. Size, 6 by 7 inches. 
Lewis collection. Plate 4. Cat. No. 92357, U.S.N.M. 

Oil paintiihg. —Supposed to represent Genesee Pahs, New York. 
From Mount Vernon. Size, 39 by 49^ inches. Lewis coUection. 
Cat. No. 92220, U.S.N.M. 

Oil ‘painAng. —^Moonlight scene on a rocky coast. From Mount 
Vernon. Size, 31 by 43 J inches. Xiewis cohection. Cat. No. 92221, 
U.S.NML 

Engra/oed poHrwU of the Bight Honorahle Seli/na, Dowager Countess 
of Euvlmgdon. —^By “ J. Fittler, engraver to His Majesty.” From a 
painting by K. Bowyer, “Miniature painter to His Majesty.” The 
countess is shown seated at a table, her left arm resting on a large 
volume. Presented to Washington by the coimtess. SizOj lOJ by 
8i inches, Lewis collection. Cat. No. 92406, U.S.N.M. 

Portrait of MarQia Washirigton. —Colored print, published about 
1790 by J. Testi, 10 Leather Lane, Holbom, London. Mrs, Wash¬ 
ington is shown attired in an evening gown of the period and seated 
upon a chair under a crimson canopy. She wears a pearl necklace 
and a diadem. The legend reads: “Lady Washington.” Gift of 
C. R. Whedon. Size, 7f by 5i inches. Cat. No. 122189, U.S.N.M. 

Portraii of Washington. —Colored print, published about 1790 by 
J. Testi, 10 Leather Lane, Holbom, London. Washington is shown in 
military unifonu seated upon a chair oinder a canopy. The legend 
reads; “General Washington.” Gift of C. E. Whedon. Size, by Sf 
inches. Cat. No. 122190, U.S.N.M. 

FDRNITtrRE. 

Washington's easy chair. —^Plain heavy solid wing-cheek frame of 
HepplewMte design with curved arms extending from front to top 
of back.^ Upholstered in linen with hair cushions. Original cover 
lacking. Ee-covered about 1850 with chintz cloth of striped design. 
From the bedroom of Washington at Mount Vernon, and used by him 
a short time before his death. Height, 48 inches; width, 31 inches; 
depth, 22 inches. Lewis collection. Plate 27, Cat. No. 92216, 
U.S.N.M. 

Twdve hlacTc walnwt chairs. —Backs open and straight, Sheraton 
style, the splats carved in the shape of a lyre. Legs square and 
straight. Seats upholstered with blue and drab doth of a ddicate 
floral pattern with circular designs in center. Height, 36 inches; 
width, 20i inches; depth, 17i inches. Lewis collection. Plate 6. 
Cat. No. 92201-12, U.S.N.M.. 


»CJompare N. Hudson Moore, The Collector's Mautial, Now York, 1906, p. 66. 
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Mahogmiy footstool. —Original cover lacking. Re-covered about 
1860 with, large figured red, blue, green and brown Brussels carpet. 
Used in Washington’s bedroom at Mount Vernon. Length, 17 
inches; width, 13 inches; height, 8J inches. - Lewis collection. 
Cat. No. 92213, U.S.N.M. 

Two mahogany armchairs. —Open backs, Hepplewhite style, the 
splats carved in shape of a shield with four vertical curved bars. 
Arms curved outward and downward. Front legs straight, back legs 
curved inward. Upholstered with black horsehair cloth. Part of 
the furniture of the President’s house in Philadelphia, during Wash- 
iogton’s second administration, 1793-1797. Height, 40 inches; 
width, 28 inches; depth, 19 inches. Lewis collection. Plate 6. Oat. 
No. 92214-15, U.S.N.M. 

Two cherry crickets.^ —^Legs mortised through the tops and braced 
with small blocks. Sides braced with curved brackets. Length, 
16f inches; width, 12f inchra; height, llj inches. Lewis collection. 
Cat. No. 92217-18, U.S.N.M. 

Mahogany table with marhle top. —^Frame plain. Legs curved out¬ 
ward, terminating in globular feet. Top of encrinal gray limestone, 
with reddish-brown and white tracings. Length, 44 inches; height, 
30 inches; width, 26 inches. Lewis collection. Plate 27. Cat. No. 
92402, U.S.N.M. 

Mahogany table. —Sides and lep elaborately carved with conven¬ 
tional floral and geometrical designs. Top- inclosed by a narrow 
strip rising an inch and a quarter above the sides. Used at Mount 
Vernon as a stand for ornaments and in serving tea. Height, 27 
inches; width, 23 inches; length, 32 inches. Lewis collection. Cat. 
No. 92640, U.S.N.M. 

Parlor mirror. — A. central rectangular ^ass is surrounded by four 
narrow sections of glass separated from the central piece by gilded 
beadwork. The whole is inclosed by a broad carved gilt frame, 
surmoimted by a small rectangular section of ^ass inclosed by a 
plain gilded bead. Above this rises an ornate slender crest of carved 
wood in the shape of a vase with an ornamental scroll of gilt wire 
arranged at either side extending down half the length of the mirror. 
Size, 43i^ by 30i inches. Lewis collection. Plate 27. Cat. No. 
92219, U.S.N.M. 

Lar^e parlor mirror. —^The glass is divided into two sections, not 
separated by beadwork, and the whole is inclosed by a broad plain 
gilt frame. A narrow oak frame has been added for the sake of pro¬ 
tection. Size, 82 by 43 inches. Lewis collection. Cat. No. 92224, 
U.S.N.M. 

1 All objects not otherwise indicated were used by Washington at Mount Vernon. The Museum collec¬ 
tions include a wooden model of this mansion showing its interior arrangement and the additions made 
at various times to the original house eVected for Lawrence Washington in 1743. Length, 60 Inches; 
width, 24 inches; helghth, 24 inches. Lent by Mr. E. H. Dodge. Cat. No, 25S208, U.S.N.M, 
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T<Me!t mirror. —The glass is in two rectangular sections, upper 
and lower, the whole inclosed in a narrow frame of hlack walnut sur¬ 
rounded with a thin strip of maple. The glass of the upper section is 
decorated in gilt with a lacquered design of roses and leaves arranged 
in festoons with bows of ribbon. Presented by General Wadiington 
to Mrs. Washington in 1795. Size, 20 by 18 inches. Upper section 
20 by 6 inches. Lewis collection. Cat. No. 92225, U.S.N.M. 

Mahogany ledstead —consisting of the following pieces: Two plain 
square foot posts; two ornately-carved head posts, lower part of each 
square, and upper part fashioned after Greek columns; plain head- 
board with curved top; plain footboard with straight top; two plain 
side boards; thirteen plain pine slats; four plain pine slats for curtain 
supports. Presented by Admiral Edward Vernon, Royal Navy, to 
Lawrence Washington, who had served as captain in the expedition 
undertaken by Admiral Vernon against Cartagena in 1741.‘ Be¬ 
queathed to Washington by his half-brother, Lawrence, in 1762. 
Height, 6 feet 6 inches; width, 4 feet 8 inches; length, 6 feet 4 inches. 
Lewis collection. Cat. No. 92411-22, U.S.N.M. 

Fire hdlows. —Oval in shape with cone-shaped spout of iron. Sides 
and handles of ash wood, the former carved with a succession of 
concentric rings. Body of heavy brown leather, fastened to sides 
with iron tacks. Length, 27 inches; width, 11 inches. Lewis collec¬ 
tion. Cat. No. 92634j U.SJT.M. 

CANDELABRA, LAMPS, AND CANDLESTICKS. 

Pair of glass canddcAra. —^Description of each as follows: Base 
pyramidal in shape and surmoimted by a circular silver top above 
which rises a slender triangular stem of glass, surmoimted by a circu¬ 
lar dish-like top with scalloped edges upon which rests a cup-shaped 
ornament. From the silver top of the base extend four six-sided 
glass arms nearly at right angles to each other. Two of these extend 
upward, outward, and downward, and two extend outward, down¬ 
ward, and upward in the form of an "S,” and support on each end 
cylindrical-shaped candle sockets, at the upper and lower ends of 
which are star-shaped ornaments projecting beyond the socket and 
from which hang glass pendants. The four arms are united by a 
gracefully festooned chain of glass pendants joined with metal links. 
The glass is of unusual clearness and the numerous pendants give a 
beautiful prismatic effect to the pieces. Height, 23 inches; width, 
14 inches; base, 4J inches square. Lent by Miss Maty Chistis Lee. 
Cat. No. 2088, U.S.N.M. 

Pair of siher^Jated vxdldmiclcet lamps. —^Each lamp consists of a 
circular bracket fitted with a horizontal arm which extends outward 


^ See Introduction to this paper, p. 1. 
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aad supports au octagonal um-shaped receptacle for oil. From the 
bottom of this um extends horizontally a tube supporting on the end 
a cylmdrical wick holder fitted -with a small blue glass chimney. The 
wick is adjusted to the required height by means of a small rack screw 
on the side of the holder. The piece is plain with the exception of 
the receptacle for oil which is decorated at the top with a narrow band 
of floral design below which are engraved broad festoons of flowers. 
Height, 12 J inches j width, 8i inches. Lewis collection. Plate 7. 
Cat. No. 92244-45, U.S.N.M. 

Silver-plated dovMe lamp ,—The base is of glass, pyramidal in shape 
and supports at the top an um-shaped receptacle for oh. To the 
right and left of the um extends a silver-plated tube supporting 
cylindrical holders for wicks and blue glass chimneys. Height, 14i 
inches; width, 12J inches; base, 4 inches square. Lewis collection. 
Plate 8. Cat. No. 92243, U.S.N.M. 

SUver-plated candlestick .—The base is octagonal, four of the sides 
being straight and four concave. The short stem rises above the 
base like an inverted belL Used in one of the bedrooms at Mount 
Vernon. Base, 6f by 4f inches; height of stem, 4i inches. Lewis 
collection. Cat. No. 92410, U.S.N.M. 

Brass canddabrum with re/lector .—A heavy circular base supports a 
slender steel rod 21 inches high terminating in a brass ring. At right 
angles to the rod is a movable standard, bearing at either end a 
candlestick with circular base and cylindrical socket, and adjustable 
to the desired height by means of a screw attachment. The candle¬ 
sticks, by means of the short arms joinmg them to the standard, may 
be swung to the front, side, or back. Behind the rod rises a brass 
standard curving outward and supporting a rectangular polished 
brass reflector adjustable to the desired height by means of a screw 
attachment. Used by Washington during the War of the Revolution, 
in the President’s house in Philadelphia, and at Mount Vernon. 
Height, 22 inches; width, 15 inches; diameter of base, 5| inches. 
Reflector, llj inches by 6f inches. Lewis collection. Plate 7. Cat. 
No. 92255, U.S.NJd. 

Pair of siher-plated candlesticks .—^Description of each as follows: 
The circular base is decorated with two Imes of beadwork and one 
of oak leaves. The stem, which rises above the base like a slender 
inverted cone, is decorated with a set design of geometrical charac¬ 
ter. Immediately below the socket, which is decorated with bead- 
work and oak leaves, is a design of drapery, gracefully festooned 
about the stem. Height, lOj^ inches; diameter of base, 5^ inches. 
Lewis collection. Cat. No. 92247, U.S.N.M. 

PLcdl Imlem. — A. rectangular iron frame set with glass sides and 
bottom. The fom comer strips of the frame curve over and unite 
in the center at the top to form an iron ball fitted with a ring for 
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suspending the lantern from, the ceiling. The bottom and sides are 
ornamented with slender open-work strips of iron. Dimensions 
12 by 12 by 18 inches. Lent by Miss Mary Custis Lee.* Cat. No. 
2089, U. S. N. M. 

TABLE FURNISHINGS.* 

Nine silver-plated Tcnives andforJcs. —^Four knives, the blades with 
elongated V-shaped backs and slender points slightly curved upward; 
handles plain with knob-shaped ends; length, 10 inches. Five three- 
tined forks with handles of same type as the knives described above. 
The handles of each of the knives and forks are ei^aved with the 
Washington crest, a raven issuing from a coronet. Marks indistin¬ 
guishable Length, 8J inches. Lewis collection. Plate 9. Cat. No. 
92342-50, U.S.N.M. 

Six salt cellars and stands. —Salt cellars of dark-blue Bohemian 
glass, an eight-pointed star design on bottom of each. Stands of 
silver plate oval in shape and ornately decorated in openwork, with 
festoons of lines and beadwork upheld by shields on either side and 
at the ends. Length, inches; height, 2 inches; width, 2| inches. 
Lewis collection. Plate 10. Cat. No. 92249, U.S.N.M. 

SiVoer-plated cake lasket. —Oval in shape. Base an upright band 
of plate decorated with two lines of beadwork ^and an openwork 
design of a succession of tiny rectan^es. Sides decorated with an 
ornate floral design in openwork and with rows of beadwork. 
Handle of heavy plate ornamented with openwork at the top and 
hinged at either end to side of basket. Length, 14J inches; width, 
lOi inches; height, 3J inches. Lewis collection. Plate 10. Cat. 
No. 92341, U.S.N.M. 

Two silver-plated trays.—Circular in shape, with shallow sides. Dec¬ 
orated with the Washington coat of arms* and two lines of beadwork. 
Diameter, 10 inches. Lewis collection. Plate 11. Cat. No. 92339-40, 
U.S.N.M. 

Silver-plaied tray. —Oval in shape, with the sides decorated in open¬ 
work, with a succession of minature archways. At either end the 
sides are narrowed, rounded, and slightly raised above the base to 
serve as handles. Length, 20 inches; width, 15 inches; height, li 
inches. Lewis collection. Plate 10. Cat. No. 92338, U.S.N.M. 

Three table coasters or stands for wine "bottles. —^The circular base of 
each is of oak wood, surrounded and slightly surmounted by a heavy 
band of openwork silver plate. The bottoms are covered with green 

1 Since the above was written this object ]ms be^ withdrawn from the Museum by the owner. 

s Unless otherwise described, the pieces of silverware and chinaware listed are without marks. 

« A silver shield, divided horizontally by two crimson bars into five alternate white and crimson 
stripes, the first of which bears three crimson stars. The similarity of this design in certain points to 
that of the United States flag has often been noted by writer on the history of the latter subject. 
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baize. Diameter, 5 incbes; height, IJ inches. Lewis collection. 
Plate 10. Cat. No. 92335-37. 

Wooden tea tray .—Oval in shape; rosewood bottom covered under¬ 
neath with green baize, the upper side decorated with a lai^e oval 
floral design in inlaid woods, the whole surrotmded by a wreath of rose¬ 
buds intertwined. A narrow raised rim of maple with a scalloped 
edge encircles the tray, which is fitted at either end with a bronze 
handle. Presented to the National Institute by F. P. Butler and 
transferred from the United States Patent Office in 1883 to the 
United States National Museum. Width,24 inches; length, 32 inches; 
handles, 3i by 1J inches; height of side, f of an inch. Plate 12. 
Cat. No. 92525, U.S.N.M. 

Cvihry case .—Oak box with convex front and hinged Ud, the whole 
covered with shagreen. Tiers of 48 small compartments, lined with 
green velvet, for knives and forks, rise one above the other from front 
to rear of the case, which is fitted with a lock and two small iron 
handles, one on either side near the front. Base, 9 by 9j inches; 
height in front, 7J inches; height in rear, 13J inches. Lewis collec¬ 
tion. Plate 13. Cat. No. 92400, U.S.N.M. 

Silver wine cooler .^—Owned by Washington and presented by him 
to Oliver Wolcott, Secretary of the United States Treasury, 1795- 
1800. This piece of tableware, one of a number of the same type 
imported by Washington from France, is of an elliptical um shape and 
is decorated on either side at the top with a lion’s head, from which 
depends a small silver handle. Engraved on the front: “ ]?resented by 
George Washington to Ohver Wolcott, Secretary of the Treasury.” 
Length, 11 inches; width, inches; height, -8 inches. Lent by 
Mias Emily Tuckerman. Cat. No. 283159, U.S.N.M. 

CHINAWARE. 

Nine pieces of Hue and white china .—Decorated with scenes of 
Oriental design and commonly known as old blue Canton ware. 
Used at Mount Vernon on ordinary occasions. 

{!) Octagonal platter, with scalloped comers. Decorated with a 
scene showing two deer and a clump of trees in the foreground and 
a house and trees in the bac^ound. The picture, which is sur¬ 
rounded by a single narrow line, is lacking in detail. The rim of the 
platter is decorated with a narrow set design of butterfly wings, 
plants, and diaper work. Length, 17 inches; width, 13i inches; 
Lewis collection. Cat. No. 92226, U.S.N.M. 

(.9) Octagoncd platter, with scalloped comers. Decorated with a 
scene showing in the foreground a promontory with a house, rocks, 
and trees and in the backgroimd on the right an island with a pagoda 


1 See Lessing’s Mount Vernon and Its Associations, pp. 263-265. 




PROOEBDIN&S OP THE RATIONAL MUSEUM. 


VOIu 49. 


10 


aad trees. The rim bears a design of floral and diaper work. Length, 
164 inches; width, 124 inches. Lewis collection. Cat. No. 92227. 

(S) Octagonal platter, with scalloped comers. Decorated with a 
I ftTid and water scene showing houses, a pagoda, trees, a bridge, boats, 
and a flock of birds in the^bacligroimd. The rim bears a heavy border 
of diaper work encircled TOth a floral design. Length, 164 inches; 
width, 134 inches. Lewis collection. Plate 14. Cat. No. 92229. 
U.S.N.M. 

(4) Octagonal platter with scalloped comers. Decorated with a 
land and water scene showing in the foreground on the right a house 
and garden surrounded by a wall, the whole connected by a bri<%e 
with a promontory on the left. In the badsground is an island with 
trees and houses. On the water are three boats and in the air a 
flock of birds. The rim bears a d^ign of butterflies and diaper work* 
Length, 16 inches; width, 124 inches. Lewis collection. Plate 14. 
Cat. No. 92230, U.S.NJd. 

(5) Oireular platter .—Decorated with a landscape scene showing a 
large willow tree with shrubbery to the right and left. About the 
rim is a complicated design of butterflies and flowers mingled with 
diaper work. Diameter, 15 inches. Lewis collection. Cat. No. 
92228, U.S.N.M. 

(d) W€M>owI .—^The interior is decorated with a scene at the mouth 
of a river showing on the right in the foregroimd a large house in a 
dump of trees. On the left in the background is a house on a pro¬ 
montory among trees. On the river appears a boat and in the air 
two birds. The interior near the rim bears also a band of diaper 
design. The rim flares outward and bears on the top a narrow band 
of beadwork. The exterior is decorated with three floral designs. 
Height, 44 inches; diameter, II 4 inches. Lewis collection. Plate 15. 
Cat. No; 92231, U.S.N.M. 

(7) Ought or water lot&e .—^Decorated with a scene on the banks 
of a river, showing houses and trees. Two birds appear in the air 
and on the river a boat with a man at the stem. A broad band of 
diaper pattern encirdes the stem. Diameter of base, 3 inches; diam¬ 
eter of mouth, If inches; diameter of body, 54 inches; height, 9f 
inches. Lewis collection. Plate 18. Cat. No. 92390, U.S.N.M. 

(8) Punch howl .—^The interior is plain with the exception of a band 
of floral design near the rim broken by four heart-shaped medallions 
equally distant apart. One-half of the exterior is covered with large 
floral designs. The opposite side bears a sin^e flower with two leaves. 
Height, 5 inches; diameter, II 4 inches. Lewis collection. Plate 
15, Cat. No. 92232, U.S.NAr. 

(9) Chinese vase .—^Decorated with a scene on the banks of a river 
and with a doud-like des^ on the stem. Diameter of base, 14 inches; 
diameter of mouth, f inch; diameter of body, 34 inches; height, 6f 
inches. Lewis collection. Plate 18, Cat. No. 92391, U.S.N.M:. 
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Three Chinese vases. —^Decorated in blue and gold witb Chinese 
landscapes and water views.- A narrow band of diaper pattern en¬ 
circles tbe top and bottom of eacb. The lids are surmounted with, 
the figure of a dog with, mane and claws.‘ The dimensions of each 
vase are as fofiows: Diameter of bottom, 3^ inches; diameter of 
mouth, If inches; diameter of top, 3i inches; height, lOf inches. 
Lewis collection. Plate 16. Cat. No. 92386-92388, U.S.N.M. 

Chinese vase. —^Decorated in blue and gold with CSnnese landscapes 
and water views. A narrow band of diaper pattern encircles the 
top and bottom. Mouth flares outward. Diameter of base, 3i 
inches; diameter of mouth, 5f inches; height, lOf inches. Lewis col¬ 
lection. Cat, No. 92389, tJ,S.N.M.* 

Porcelain saucer. —^Interior decorated with colored drawing of four 
Chinese figures, two men and two women. One of the men leans 
against a horse and is dressed in armor, the other carries a sword. 
Cie woman is seated, the other stands by the side of a vase. The 
interior of the rim bears a gilt band of geometrical and scroll design. 
Diameter, 8i inches; height. If indhes. Lewis collection. Cat. No. 
92353, U.S.NA[. 

China lawl. —^Interior without decoration. A narrow band of gilt 
encircles the exterior at top and bottom. The outside of the rim is 
decorated with a succession of wreaths of red roses and green leaves 
intertwined. Above the intersections of the wreaths are small dark- 
blue triangular designs with concave sides. The side of the bowl bears 
the monogram “G. W.” in gold on a groimd of golden-brown cloud 
surmounted by a tiny rose wreath. A set of china of this type was 
presented to Washington in 1782 by the Count de Custine,* one of the 
French oj00.cers who volunteered their services to the American Colo¬ 
nies during the War of the Revolution. Diameter, 8f inches; height, 
4 inches. Lewis collection. Plate 17, Cat. No. 92379, U.S.N.M. 

Wedgwood plate. —Of soft velvety cream color. The bottom is made 
in imitation of closely woven wickerwork. The sides are of open lath- 
work. Diameter, 8f inches. Lewis collection. Plate 18. Cat. No. 
92385, U.S.N.M. 

Wedgwood fruit dUsh. —Of soft velvety cream color. The bottom is 
made in imitation of closely woven wickerwork. The sides are of 

1 The dog Fo’’ is the habitual guardian of the Buddhist altar and temple. With its claws, mane, and 
tail it bears much the semblance of a lion. It is often seen on the top of vases, forming the knob of the 
cover. See Joseph Mairyat, History of Pottery and Porcelain, London, 1888, p. 268. 

2 Mrs. Alice Morse Earle, in her work China CoUecting in America, New York, 1892, gives an interesting 
account of the Washington china, and publishes a letter from Washington to Tenc^ Tilghman, of Bal¬ 
timore, in connection with a notice which appeared in the BaUmore Advertiser of August 12, 1785, 
announcing the sale of certain chinaware just imported from the East by Captain O'Donnell, of the ship 
PaUas, It is quite probable that the 13 pieces of china described above, as well as the Cincinnati plate 
described on page 12, were purchased at this time for Washington by Colonel Tilghman. 

8 Adam Philippe, Count de Custine, purchased the Niderviller porcelain factory near Btrassburg between 
1774 and 1780. The Niderviller pieces are noted for the pureness of their colors and the richness and deli¬ 
cacy of their decorations. Count de Custine was beheaded in 1793. 
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open lathwork. Diameter, 7^ inches; height, 2i inches. Lewis col¬ 
lection. Plate 18. Cat. No. 92384, U.S.N.M. 

Three vihAte-iMna plates. —Circular in shape, with 12 scallops in rim. 
The bottoms bear the following inscription in red: "MANUFre. 
le DTJC Angouleme Paris.” Made about 1780 in Paris by Dibl and 
Guerhard, manufacturers under the patronage of the Duo d’Angou- 
leme. Called “porcellaine d’Angouleme.” * Diameter, 10 inches; 
height, If inches. Lewis collection. Cat. Nos. 92233, 92235, 92248, 
U.S.N.M. 

Three whnie-chma plates. —In description the siame as the three 
plates noted above (Cat. Nos. 92233, 92235, 92248), but unmarked. 
Lewis coEection. Cat. Nos. 92236, 92237, 92239, D.S.N.M. 

WMte-china frwi dish. —Shape, an irregular pentagon with sides 
alternately convex and concave. Eim fluted in imitation of a shell. 
Width, 9f inches; height, 2 inches. Decorated and marked as plates 
described above. (Cat. Nos. 92233, 92235,92248.) Lewis collection. 
Cat. No. 92353, U.S.N.M. 

WhUe-ckina fruit dish. —Shape, an irregular square. Decorated 
and marked as the specimen described above. (Cat. No. 92353.) 
Comers rounded and sides slightly concave. Length of sides, 9 
inches. Lewis coEection. Cat. No. 92352, ir.S.N.M. 

White-iMna iotoZ.—Oircular, with six scaEops in rim. A narrow 
band of ^t about the bottom and the rim. Diameter, lOf inches; 
height, 4 inches. Lewis coEection. Cat. No. 92351, tT.S.NM[. 

2^0 whUe-china plaMers. —Shape of each, an irregular oval. Eims 
decorated with scaEops and a narrow band of gflt with indented 
edge on interior. Length, 13f inches; width, lOf inches. Lewis 
coEection. Cat. Nos. 92364, 92365, U.S.NJ!d. 

Five wMte Sevr^ china plates. —^Decorated with scaEoped edges and 
a narrow band of gilt about the rim. On two of the plates the band 
of gflt is indented on the interior. Bottom bears in blue two inter¬ 
laced “L’s,” the mark used by the Royal Sevres porcelain factory 
from 1756 to 1777.® Diameter, 10 inches; height. If inches. Lewis 
coEection. Cat. Nos. 92234, 92238, 92240-92242, U.S.N.M. 

Two white Sevris china disAes.—-Circular in shape, with scaEoped 
edges. Rims decorated with a narrow band of gEt. Bottoms marked 
as the specimens described above. Diameter, 8| inches; height. If 
inches. Lewis coEection. Cat. Nos.. 92380-92381, U.S.N.M. 

White Sevr^ china gra/oy ioat with cover. —^Decorated with two nar¬ 
row indented bands of gflt and one plain band of gEt. Bottom marked 
as the specimens described above. Length, 9| inches; width, 6 inches; 
height, 4i inches. Lewis coEection. _ Cat. No. 92383, U.S.N.M. 

1 See Maries and Monograma on Pottery and Poredain, by William Cbaflers, London, 1897, page 576. 

» SeTOfes China of this period was usually marked with a letter of the alphabet placed within the cipher, 
thus Indicating the year in which it was made, "A'' signifying 1753, and so on. The pieces In the Lewis 
coUeetion are undated. This, however, is not uncommon. See Chaffers, page 597. 
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(KTicmnati chma ‘plated —^Blue and white Canton ware, the interior 
decorated with a flying flguxe of Fame with golden-brown wings, 
blowing a trumpet. The figure is clothed in green with a sash of 
red, and in the left hand holds suspended from a blue ribbon the 
insignia of the Society of the Cinciimati. This design is encircled 
with a single line of dark-brown arrowheads all pointing in the same 
direction, and immediately beyond is a broad band of diaper pattean. 
The scalloped run of the piece is decorated with a design of flowers 
and butterflies in medium blue with a single outside line of bead- 
work. Diameter, 9f inches. Gift of Judge Joseph Holt. Oat. No. 
123104, U.S.N.M. 

“Martha Washington" china cap and sa/ueer. —^Part of a set of china 
presented to Martha Washington by Mr. Van Braam,* one of Washing¬ 
ton’s friends, and on account of the design commonly called “Martha 
Washington china.” Decorated with a sunbinst of gold, below 
which appears a red ribbon scroll inscribed: “Decus et tutamen ab 
illo.” Above, in the center of the sunbmrst, is a green laurel 
wreath inclosing the monogram, “M. W.” The rims are decorated 
with gilt lines, immediately below which is a blue and gold serpent. 
Below this appears a chain of alternate large green and small gold 
links. Within the green links appear the names of the following 
States: North Carolina, South Carolina, Georgia, New Hampshire, 
Massach-Qsetts, Vermont, Rhode Island, Connecticut, New York, 
New Jersey, Pennsylvania, Delaware, Maryland, Virginia, and Ken¬ 
tucky. Dimensions of cup: Diameter of base. If inches; diameter 
of top, 3i inches; height, with cover, 4i inches. Dimensions of saucer: 
Diameter, Of inches; height. If inches. Lewis collection. Cat. No. 
92394, U.S.N.M. 

GLASSWARE. 

Blue glass howl. —^Probably used for sugar; top lacking. American 
ware with corrugated surface. Diameter, 5 inches; height, 3 inches. 
Ijewis collection. Cat. No. 92378, U.S.N.M. 

'EigM rum or punch glasses. —^Each plain and keg-shaped, with 
handle extending nearly the entire height of glass. Diameter, 2f 
inches; height, 2f inches. Lewis collection. Plate 18. Cat. Nos. 
92358-65, U.S.N.M. 

Two glass tumllers. —(1) Encircled with a succession of parallel 
raised lines. Diameter, 3f inches; height, 3 inches. Lewis collection. 
Cat. No. 92366, ir.S.N.M. 

(2) Decorated with a delicate design of draped lines and eight- 
pointed stars. Diameter of bottom. If inches; diameter of top, 2f 
inches; height, 3 inches. Lewis collection. Cat. No. 92367, XJ.S.N.M. 

IA number of sets of china bearing the insignia of the Society of the Cincinnati were imported from the 
Orient by original members of the society. Compare page 16 of this paper, Note 1, and Mrs. Alice Morse 
Earle’s China Collecting in America, page 239. 

* See copy of Martha Washington’s will in Benson J. Lossing’s Mount Vernon and Its Associations, 
page 422; also Mrs. Alice Morse Etule’s China Collecting in America, page 240. 
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Nim wine glasses. —(1) With, double base, lower part square, upper 
part drcular. The outside of the rim is decorated with a row of indi¬ 
vidual daisies. Base, IJ inches square; height, inches. Diameter 
of top, 2J inches. Lewis collection. Plate 19. Cat. No. 92368, 
U.S.NJ4. 

(2) Cut glass with circular base. Diameter of top, 2 inches; 
diameter of base, 2f inches; height, 3f inches. Lewis collection. 
Plate 19. Cat. No. 92369, U.S.NJ1I. 

(3) Cut glass with circular base. Diameter of top, 2^ inches; 
diameter of base, 2^, inches; height, 4 inches. Lewis coUeotion. 
Cat. No. 92370, U.SJNJM. 

(4) Conical, and decorated with a delicate design of four hori¬ 
zontal lines of eight-pointed stars, the individual stars of the top 
row bang inclosed in rectangles, above and below each of which 
is a line of tiny triangles. Diameter of base, 2\ inches; diameter of 
top, 2i inches; height, 4J inches. Lewis collection. Plate 19. Cat. 
No. 92372, U.S.N.M. 

(5) Cylindrical, ornamented with a design of festooned globes and 
stars. Between each festoon is a sunburst. Diameter of base, 2^ 
inches; diameter of top, 2i inches; height, 7 inches. Lewis col¬ 
lection. Plate 19. Cat. No. 92373, U.S.N.M. 

(6) Conical, etched about the top with abend of individual daisies. 
Diameter of base, 2^ inches; diameter of top, 2| inches; height, 6^; 
inches. Lewis collection. Plate 19. Cat. No. 92374, IJ.S.N.M. 

(7 and 8) Two conical champagne glasses. The stems are deco¬ 
rated with cane work in a succession of ascending spiral lines. 
Diameter of base, 3|’ inches; Diameter of top 2| inches, hdght, 7i 
inches. Lewis collection. Plate 19. Cat. Nos. 92375-76, U.S.N.M. 

(9) Laige conical wine glass. The stem is decorated with cane 
work in a succession of ascending spiral lines. Diameter of base, 3| 
inches; diameter of top, 3^ inches; height, 7i inches. Lewis col¬ 
lection. Plate 19. Cat. No. 92377, U.S.N.M. 

Glass decavier .—^Neck and base scalloped. Diameter, 3f inches; 
height, 8i inches. Lewis collection. Cat. No. 92371, IT.S.N.M. 

PERSONAL RELICS OF WASHINGTON. 

Infants robe .—^White brocade silk lined witib. old-rose China silk. 
About two-thirds of the lining is lacking. Used on the occasion of 
Washii^ton’s christening. Size, 36 by 37 inches. Lewis collection. 
Cat. No. 92223, U.S.NAI. 

CoTtiinentcH Army uniform. —Coat, without military insignia, of 
dark-blue doth with buff facings and plain ^It buttons. Waistcoat 
of buff cloth with plain gilt buttons. Biiee breeches of buff cloth. 
Worn by Washington when he resigned his commission before 
Congress as Com man der in Chief of the Continental Army at 
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Annapolis, Maryland, December 23, 1783. Presented to the United 
States Government by George Washington Parke Custis and placed 
in the U. S. Patent Office. Transferred to the U. S. National Museum 
in 1883. Plate 20. Cat. Nos, 92641-43, U.S.N.M. 

Waistcoat and small clothes worn by Washington, —^Waistcoat of 
buff woolen cloth; collar, front, and pocket flaps and buttons 
embroidered with blue and yellow silk. Knee breeches of buff silk, 
and knee breeches of buff cloth. Presented to the United States 
Government by George Washington Parke Custis and placed in 
the U. S. Patent Office. Transferred to the U. S. National Museum 
in 1883. Cat. Nos. 92644-46, U.S.N.M. 

Tents used by Washington dniring the War of the Revolution} —(1) 
Sleeping tent roof and sides, —Ends lacking. Made of a single rec¬ 
tangular piece of white home-woven linen with a striped design of 
interwoven parallel lines. Door strip of same material, 51 inches 
square. Length on ridge pole, 8 feet; roof slant, 6 feet; height , of 
side wall, 6 feet. Presented to the United States Government by 
George Washington Parke Custis in 1844 and placed in the U. S. 
Patent Office.^ Transferred to the U. S. National Museum in 1883, 
Cat. No. 92552, U.S.N.M. 

(2) Marquee teni, —Oval-shaped roof, made of heavy home-woven 
linen. Edge scalloped and faced with strip of home-woven red 
flannel. Thirteen seams on ends, seven seams in central piece. 
Two holes in roof for supporting poles. Twenty guy ropes attached 
to top. Length on ridge pole, 13i feet; roof slant, 10 feet; circum¬ 
ference, 80 feet. Side wall of same material, rectangular in shape. 
Height, 5 feet 6 inches; length, 80 feet. Lent by Miss Mary Custis 
Lee. Cat. No. 2083, U.S.N.M, 

(3) Marquee tent roof —Oval in shape Made of home-woven heavy 
brown woolen material. Length on ridge pole, 13 feet; roof slant, 
9 feet; circumference, 75 feet. Side wall lacking. Lent by Miss 
Mary Custis Lee. Cat. No. 2084, U,S.N.M. 

Tmt poles, pegs, and pouches, —(1) Oak ridge pole, in three sections. 
Length united, 12J feet; diameter, 4 inches. Ends of each section 
protected by heavy iron bands 3J inches long, those on the ends of 
the middle section projecting beyond the wood and forming sockets 
for the ends of the next section. Lent by Miss Mary Custis Lee. 
Cat. No. 2082, U.S.N.M. 

(2) Oak upright pole, —In two sections. Ends of each section pro¬ 
tected with heavy iron bands. Diameter, 4 inches; length, 12 feet. 
Lent by Miss Mary Custis Lee. Cat. No. 2082, U.S.N.M. 

I On the occasion of the visit of La&yette to the city of B^tinxoie in 1824, one of these tents was taken 
to that city by the owner, G. W. P, Custis, and having been set up was used by the members of the Society 
of the Cincinnati at a reception tendered Lafayette. See the American and Commercial Daily Advertiser 
of Baltimore for Sept. 13,14,16, and Oct. 9, 1824. 

It is probable tliat while in the field this small tent of very light material was sot up within a marquee 
and used by the commander in chief as a deeping compartment, and hence its name. See Lessing’s Mount 
Vernon and Its Associations, p. 138. 
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(3) Two door posts. —Slender spruce poles with pointed ends for 
tent door. Length, 6 feet 6 inches; diameter, 2 inches. Lent by 
Miss Mary Custis Lee. Cat. No. 2082, U.S.N.M. 

(4) Twmiy-tJhree oak pegs. —^With notched heads and sharpened 
ends and varying in length from 9 inches to 20 inches'. Lent by 
Miss Mary Custis Lee. Cat. No. 2087, U.S.N.M. 

(5) Three tent pouches. —(1) Leather pouch lined with heavy brown 
canvas. Ends padded. Cylindrical in shape, with outside flaps 
secured with strir^. Length, 3 feet 3J inches; diameter, 18 inches. 
Lent by Miss Mary Custis Lee. Oat. No. 2086, U.S.N.M. (2) Canvas 
pouch for pegs. Rectangular in shape with holes along the edges 
for draw strings. Length, 26 inches; width, 21J inches; height of 
sides, 5 inches. Lent by Miss Mary Custis Lee. Cat. No. 2086, 
U.S.N.M. (3) Section of tent pouch of canvas. Rectangular in 
shape with holes for draw string on the edges. Length, 5 feet 2 
inches; width, 4 feet 5 inches. Lent by Miss Mary Custis Lee. Cat. 
No. 2086, U.S.N.M. 

Origmod manuscript company roU and muster of the guard of 
Washington when Commander in Ohi^ of the Continental Army .— 
Muster, certified to on the inspection of July, 1782, by 'W. Barber, 
major and assistant inspector of the Northern Army, and the roll of 
the true state of the company, certified to September 7, 1782; by W. 
Colfax, lieutenant commandant. (See Appendix 2 for copy of this- 
document.) Size, 12 by 20 inches. Gift of Capt. James M. Miller, 
XJ. S. Army. Plate 21. Cat. No. 97031, U.S.N.M. 

Original diploma of memhership of Dr. Domd Townsend, of Massa- 
ehusdts, in ^ Society of {he Cindnnaii. —^Dated May 6, 1784. En^ 
graved on parchment and signed by “Geo. 'Washington, President,” 
and “H. Knox, Secretary,” of the society. Lent by Thomas Gerry 
Townsend.^ Cat. No. 256887, U.S.N.M. 

Camp mess chest. —Used by Washington during the War of the 
Revolution. Constructed of strips of oak and pine, the interior lined 
with heavy green woolen material and the exterior covered -with dark 
leather. Edges studded with brass-headed tacks and the comers 
faced with strips of iron. Iron handle on either end and lid fitted 
with iron hinges, fastened with flat lock and with hasp and padlock. 
Interior divided into fourteen compartments and containing a tray 
with nine compartments. Height, lOf inches; -width, 14 inches; 
length, 21i inches. Chest -with outfit described below bequeathed 
to the Government in 1844 by Wflliam Sidney Winder.* Trans¬ 
ferred from the U. S. Patent Office ta the U. S. National Museum 
in 1883. Plate 22. Cat. No. 92599, U.S.NM. 


* The Musemn collections also include 38 pieces of Oiinaware decorated with the monograzn “D. T,'* 
and the insignia of the Society of the Cincinnati. These were imported from China for Doctor Townsend 
in 1790. Lent by Thomas Gerry Townsend. Cat. Nos. 256S78-256884, TJ.S.N.M. 

3 See Congressional Globe, vol. 13, p. 538. 
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Ou^ of Ttiess chest. —(1) Four cylindrical tin pots witli detach¬ 
able wooden handle; two with tops, two without tops. The di¬ 
mensions of these are as follows; (a) Height, 7f inches; diameter, 
7f inches; length of handle, 7f inches. (J) Height, 7 inches; diame¬ 
ter, 6| inches; length of handle, 7J inches, (c) Height, 7i inches; 
diameter, 6 inches; length of handle, 7J inches, (d) Height, 7j 
inches; diameter, inches; length of handle, inches. Plate 22. 
Cat. Nos. 92622-25, U.S.N.M. 

(2) Six tin plates. These vary in diameter from 9i to 8i inches. 
Cat. Nos. 92629-34, U.S.N.M. 

(3) Three tin platters. Oval in shape and varying in size from 13 i 
by 9i inches to 12J by inches. Cat. Nos. 92626-28, U.S.NJd. 

(4) Tvx> Tcnives. Steel blades with oak handles painted black. 
Length, 6i inches. Cat. Nos. 92615-16, U.S.N.M. 

(5) Four two-tinedforlcs. Handles of oak painted black. Length, 
6i inches. Cat. Nos. 92617-20, U.S.N.M. 

(6) Gridiron with collapsible legs and handle, and eight parallel 
bars. Size, 6i inches square; length of legs, 2J inches; length of 
handle, 5| inches. Cat. No. 92621, U.S.N.M. 

(7) Tinder box. Rectangular*, tm, with small square opening in 
top closed with a slide. Height, 3 mches; width 3| inches; length, 
5f inches. Cat. No. 92600, U.S.N.M. 

(8) Tinder box. Rectangular, tin, with hinged lid. Height, 2f 
inches; width, 5} inches; length, 5i inches. Cat. No. 92601, TJ.S.N.M. 

(9) Glass bottle, square shaped. For salt, with pewter top. Base, 
1^ inches square; height, 3 inches. Cat. No. 92604, U.S.N.M. 

(10) Glass bottle, square shaped. For pepper, with perforated 
pewter top. Base, 1§ inches square; height, 3 inches. Cat. No. 
92603, U.S.N.M. 

(11) ‘ Three glass bottles. Each square shaped, with small neck, 
fitted with cork stopper. Dimensions of each; Base, 1^ inches square; 
height, 3 inches. 

(12) Glass bottle. Rectangular in shape, with small neck, fitted 
with cork stopper. Base, IJ inches by 3 inches; height, 8J inches. 

(13) Tu'o glass bottles. Each rectangular in shape, with small 
neck, fitted with cork stopper. Dimensions of each; Base, 3 J inches 
by 3f inches; height, S-J inches. 

(14) ‘ Two glass bottles. Each rectangular in shape, with small 
neck, fitted with cork stopper. Dimensions of each; Base, 3 inches 
by 4i inches; height, 5J inches. 

(15) Knitted green woolen bag. Divided into seven mterior com¬ 
partments by longitudinal strips of cloth. A narrow strip of tape is 

I Tho stoppers of the bottles described under headings 11-14 are each fitted with a brass ring attached 
to the top for convenience in handling. 

81022“—rroc.N.M.vol.49—16- 2 
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fastened about the sides with ends for t 3 dng. Size, 9 by 7 inches. 
Cat. No. 92614, U.S.N.M. 

S'wrveyor’s compass. —Circular case of mahogany, bound with a 
narrow strip of iron. Horizontal bar and standards of brass. Com¬ 
pass face of highly polished metal marked with an eight-pointed star 
indicating the cardhaal and intermediate points, and cowered with 
glass top. Inscribed:' “ Rittenhouse, Philaddphia.” ‘ Used by Wash¬ 
ington at Mount Vernon. Presented to the United States Govern¬ 
ment by Anthony Eammel. Deposited in the U. S. Patent Officej 
and transferred to the U. S. National Museum in 1883. Diameter of 
compass, 6i inches; length of horizontal bar, 14 inches; height of 
standards, 6 inches. Plate 23, Cat. No. 92538, U.S.N.M. 

Manuscript correspondence reUvUng to compass. —^Fourteen letters 
written in 1851 and 1852 by Anthony Kimmel, George Washington 
Parke Custis, and others, concerning the surveyor’s conapass described 
above. Bound together with a copy of the work by Henry T. Tuck- 
erman, entitled “Character and Portraits of Washington,” which was 
published by J. Putnam, New York, in 1850. Inscribed in gold letters 
on the cover, “The Correspondence relating to the Surveyor’s Com¬ 
pass of Gen. George Washington.” Dimensions, 11J by 9 by If 
inches. Transferred from the U. S. Patent Office in 1883 to the 
U. S. National Museum. Cat. No. 92542, U.SN’.M. 

Spyglass. —^Tube, nine-sided, wo\md closely with a single thickness 
of twine. Marked with the maker’s name, “Cole, Fleet Street, 
London.” Used by Washington at Mount Vernon largely for viewing 
boats on the Potomac. Diameter of object lens, 2f inches; diameter 
of eye lens, 1 inch; length, 63 inches. Lewis collection. Cat. 
No. 92423, U.S.NAI. 

Field glass and case. —^Brass tube, in three sections, with case of 
russet leather. Used by Washington during the War of the Revolu¬ 
tion. Diameter of object lens. If inches; diameter of eye lens, 
If inches; length, closed, 9 inches; opened, 22f inches. Length of 
case, 9i inches; diameter, 2f inches. Lewis collection. Plate 24. 
Cat. Nos. 92424-25, U.S.N.M. 

Portable writing case. —^Rectangular mabogany box, the lid covered 
with black grained leather and lined with paper. Interior divided 
into five compartments for paper, pens, pencils, and sealing wax. 
Lid fitted with two brass hinges and a brass lock. To the side of the 
case is affixed a large folding pocket of black grained leather for 
stationery. Used by Washington during the War of the Revolution. 
Presented to the Government in 1845 by Dr. Richard Blackburn. 
Placed in the U. S. Patent Office, and in 1883 transferred to the U. S. 
National Museum. Dimensions; 14f by 14f by 3f inches. Plate 25. 
Cat. No. 92529, U.S.N.M. 


1 David Kittenlioiise (1732-1796) was one of the most noted of American astronomers during the latter 
half of the 18th century and manufo ctured mathematical instruments of exceptional accuracy. 
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Sha/oing glass. —^In rectangular wooden case with drawer, the inte¬ 
rior and exterior covered with, a decorative paper. Part of top 
lacking. Used by Washington during the War of the Revolution. 
Dimensions of case, 9i by llj by If inches. Lewis collection. Cat. 
No. 92411, U.S.N.M. 

MISCELLANEOUS RELICS. 

Iron treasure chest. —Made of heavy sheets of wrought iron, the 
edges faced with wide strips of the same material, the whole joined 
by heavy bolts, lid fitted to the back with three heavy hing^ and 
secured in front with one flat lock and two padlocks over iron hasps. 
Owned by Daniel Parke Custis, first husband of Martha Washington, 
and later used by General and Mrs. Washington at Mormt Vernon as 
a receptacle for valuables. Bequeathed by Mrs. Washington to 
George Washington Parke Custis.^ Dimensions, 20J by 12f by llj 
inches. Lent by Miss Mary Custis Lee. Cat. No. 2090, U.S.N.M. 

English TceyeS, ^ther owned ly Nellie Custis. —^The body of the in¬ 
strument is pear-shaped with sounding board of fir, and back, sides, 
and neck of maple. The soxmding board is decorated about the 
edge with a painted cirdet of green leaves. A circular hole in the 
sounding board is filled in with an ivory piece which has six small 
holes across the center and is decorated in open work with the in¬ 
itials “E. P. C.” and with small designs. Fingerboard faced with 
ivory. Bridge of ivory. The instrument is fitted with 12 steel 
strings. On one side of the bridge is a keyboard with six keys which 
actuate six hammers, the heads of which rise through the top between 
the bridge and the neck and strike the imderside of the strings. 
The mechanism of the keyboard is. fitted in a drawer located within 
the body of the piece. Inscribed Longman & Broderip, London. 
Presented by Washington to Eleanor Parke Custis as a birthday 
gift. Length, entire, 28 inches; length of body, 16 inches; width, 12 
inches; height, 3f inches. Lewis collection. Plate 26. Cat. No. 
92408, U.S.N.M. 

Zither case. —^For the insiamment described above. Made of pine 
wood and covered with russet leather decorated with floral designs 
in gold. The lid is fastened with a small, flat lock and the interior 
lined with bright yellow woolen doth. Length, 31 inches; width, 
13 inches; height, 6i inches. Lewis collection. Cat. No. 92409, 
U.S.N.M. 

Mahogany mmic case. —^Rectangular in shape. Divided longi¬ 
tudinally into nine compartments by narrow oak strips, the tops 
of which are carved in an dongated heart shape, lid secured at the 
back by two small brass hinges and in front by flat brass lock. 
Used by Eleanor Parke Custis at Mount Vernon. Length, 23 inches; 


^ See copy of Mrs. Washington’s will In Benson J. Losslng’s Mount Vernon and Its Associations, p, 421. 
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width, 15 inches; height, 12 inches. Lewis collection. Cat. No. 
92401, U.S.N.M. 

Chinese tea chest .—Square box of wood with sliding lid. Dec¬ 
orated with Chinese landscape scenes in mother-of-pearl inlaid on a 
background of black lacquer. Dimensions: 12J by 12| by 13 inches. 
Lewis collection. Cat. No. 92406, U.S.NJd. 

Chinese tea chest .—^Rectangular box of wood covered with Chinese 
paper. lid fastened with hooks and two brass hinges. Interior 
side of lid decorated in colors with humming birds aud flowers. Ex¬ 
terior of either end decorated with floral designs within circles. 
Back, front, and top of lid bear Chinese scenes. Dimensions: 14 by 
14 by 8 inches. Lewis collection. Cat. No. 92403, XJ.S.N.M. 

Mahogany chest .—^Rectangular in shape and made of heavy pieces 
of mahogany. The edges are reinforced with brass Imees and the 
bottom is fitted with four casters. The interior is lined with green 
baize. Presented to Washington by his half brother, Lawrence, and 
used at Mount Vernon as a receptacle for silver plate. Dimensions, 
23 by 36 by 26 inches. Lewis collection. Cat. No. 92407, XJ.S.N.M. 

Cold medal commemorating the death of Washington .—^The obverse 
bears the bust of Washington and the inscription: “He is in glory 
and the world in tears. G. W. Ob. D. 14, 1799.” Inclosed in an 
oval brass frame. The reverse of the medal is covered by a minia¬ 
ture landscape painting on ivory, in the foreground of which stands 
a weeping female figure. Diameter of medal, 1 inch; diameter 
of frame, 2f inches. Lent by Seth Banister Robinson. Cat. No. 
232450, XJ.S.N.M. 

Dress sleeve .—Green velvet embroidered with gilt braid and silver 
and gilt spangles in a set pattern of flowers and leaves. Lined 
with cream-colored silk. From one of Mrs. Washington’s costumes. 
Entire length, 13 inches; width of cuff, 8 inches; width of sleeve, 4 
inches. Lewis collection. Cat. No. 92222, XJ.S.N.M. 

Worsted lamp mat .—Knitted by Martha Washington and used 
on the library table at Mount Vernon. Circular in shape and com¬ 
posed of twenty blue, brown, and white sections. Diameter, 8 
inches. Lewis collection. Cat. No. 92404, XJ.S.N.M. 

Coach panel .—Door panel from coach used by Washington. Cop¬ 
per, decorated in brown with three cupids and wreaths of flowers, 
by the Italian artist, Cipriani. Presented to the National Institute 
by Mrs. Mary Dunlap, and transferred from the XJ. S. Patent Ofl5.ce, 
in 1883, to the XJ. S. National Museum. Oak frame, 15 by 17 inches; 
oval exposure of panel, 8f by lOJ inches. Cat. No. 92537, XJ.S.N.M. 

Inoitation card .— ^Bears in black the inscription: “The President 
of the XJnited States and Mrs. Washington request the pleasure 

of-company to dine, on-next, at-o’clock,- 

179—. An answer is requested.” Size, 4f by 3 inches. Gift of 
John M. Noah. Cat. No. 96955, XJ.S.N.M. 
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APPENDIX 1. 


Extract from a letter from Ellis Spear, U. S. Commissioner of Patents, May 6, 
1878, to the Honorable Carl Schurz, Secretary of the Interior, concerning the Lewis 
collection of Washington relics: 

‘*In compliance with your order, I have carefully examined these relics and submit 
the following report: 

^*The relics consist of a large number of articles chiefly of personal and house¬ 
hold use. 

“ The following inventory was made by the family and has been carefully verified 
by me. 

“ One large mirror; two small mirrors. 

“ One dozen handsome parlor chairs. 

“Two armchairs. 

“ One large easy chair in which the general sat a few minutes before his death. 

“ One double brass candlestick by which the farewell address was written. 

“Two silver-plated candlesticks. 

“ One large and two small plated waiters. 

“ One field glass used in the Bevolution. 

“ One spyglass also used in the war. 

“ Knives and forks. 

“ One plated cake basket. 

“ One large mahogany box in which silver plate was kept. 

“Two mahogany footetools and three carpet-covered footstools. 

“ The robe in which he was christened. 

“ Three silver-plated lamps. 

“Half dozen silver-plated salt cellars. 

“ Thirty-six pieces of chinaware. 

“One bedstead presented to Mr. Lawrence Washington by his friend, Admiral 
Vernon, and by Lawrence left to his brother, the general. 

“ One marble-top table 4 feet in length by 3 feet in breadth. 

“ One guitar presented by General and I^^rs. Washington to Miss Nellie Custis. 

“ Miniature portraits of General and Mrs. Washington on wood, painted by Trumbull. 
“ One shaving glass in frame with drawer. 

“An engraving of the Countess of Huntingdon presented by her to General Wash¬ 
ington. 

“Several souvenirs of Washington, consisting of ornamental works and hous^old 
articles. 

“All of these relics have been continuously in the possession of the Lewis family 
since the death of General Washington. They were received by Mrs. Lewis, who 
was the adopted daughter of General Washington and the wife of Major Lawrence 
Lewis, his nephew, and were in her possession until her death in 1852, when they 
passed into the hands of the family now having them in charge. They axe all in 
an excellent state of preservation, and of the genuineness of every article there can 
be no doubt whatever. 

“The miniature portraits were considered excellent likenesses and are now in good 
condition. 

“ The articles of housd^iold use are all in their original condition and illustrate the 
style of living of the first President of the United States. The whole collection is 
far superior to that now in the possession of the Government. 

“The total number of articles enumerated is more than ninety, and, added to those 
now in the possession of the Government, they would form, I think, by for the largest 
and best collection of relics of Washington that could now be made. 

“The family were reluctant to part with these relics, but were impelled by the 
consideration that inevitably in a few yeaie with the separation of the family the 
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articles would be scattered, and perhaps a large number of them in the course of 
time lost or d^troyed. They felt also that every citizen of the country who shared 
with them an interest in Wadiington would be glad to have these relics made public 
property and placed where they would be accessible to all. 

The small collection now in the possession of the Government is visited by thou¬ 
sands of people every year. 

“ The addition thereto of the articles now offered would constitute a most complete 
and interesting collection and would insure the preservation of these valuable 
relics.” 
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APPENDIX 2. 

Boll and Mdstbb op thb Comwandeb in Cheep’s Guard por the Month op Jtjlt, 

■ 1782. 


Basics. 


Names. 


Term of 
enlist* 
ment. 


Casualties. 


Lieutenant. 

Lieutesaxii;. 

Sergeants. 

Corporals. 

Drums and fifes. 


Privates 1. 
2 . 
8 . 

4. 

5. 

6 . 

7. 

8 . 

9 . 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 
21 . 
23. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 


William Colfax... 

Levi Holden. 

William Hunter. 

James Frazer. 

John Phillips. 

Davis Brown. 

John Arnold..-.. 

Samuel Wortman. 

John Dent... 

John Herrick... 

Jared Goodrich.. 

Isaac Manning. 

Frederick Park.... 

Diah Manning, drum major. 

Cornelius WiUson.,. 

John Fenton. 

Jonathan Moore. 

Timothy Smith. 

Samuel Daily. 

John Cole. 

BTihu Hanp o oTr . 

Ruben Thompson.. 

John Patton. 

Peter Holt. 

Edward Weed. 

Benjamin Bonnel. 

Thomas Forrest. 

Jeremiah Drisikill........... 

Joseph VInall. 

Robert Findley. 

Thomas Gillen. 

John Robertson. 

William Eamahin.... 

John Douther. 

Hugh Cull. 

Reaps Mitchdl.. 

Randolph Smith. 

Daniel Hymer. 

Ebenezer Carleton. 

Benjamin Eaton. 

James Dougherty. 

Joel Crosby. 

James Hughes. 

Lewis Flemister. 

Lewis Campbell. 

Jacob Scriver. 

Jedediah Brown. 

William Pace. 

Dennis Moriarty. 

Stephen Hatfield. 

Simeon Lothrop. 

William Martin... 

John Montgomery’. 

John Finch. 

Labon Liandon.. 

Samud Smith. 

Joseph Timberla". e. 

William Tanner.. 

Edward WHey. 

Solomon Daley. 

Enoch Wells. 

William Coram. 

Robert Blair. 

William Henussey. 

Levi Deane. 

James Dady. 

John Barton. 

John Paddington. 


On command after deserters, 22 July. 


Sick at Hospital, New Windsor. 

Do. 

Do. 

Do. 


I certify the above roll to be the true state of said company seventh day of Sep¬ 
tember, 1782. 

W. CoLPAZ, LtmdL, Comdr, in Chiefs Guard. 
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rot. 40. 


S4 


Banks. 

Mustered. 

Time since last 
muster or enlist¬ 
ment. 

Alterations since 
last muster. 

j 

T.iAittffnant _ _ . . . _ 

William Colfax.. 

June 30. 

Deserted July 13. 

Po... 

Levi Bolden. 

.do. 


FTUitflr... 

.do... 



.do..... 

Joim Phillips. 

.do. 

Pavis Browa.... 

.do. 

■John Arnold..... 

.do. 

Prams and dfes.... 

SftTirmfii ___ 

.do. 

John Dent..... 


.tnhn Herrick...... 

.do.. 

Jared Oonrlrinli. .. 

.do...... 

Tniiftft ..... 

* -do.. 

Frederick Park.... 

.do. 

"nifth IWflTiTifnif_ ... 

.do. 

Cnmelfns WillsriTi ...... 

.do. 

John Penton.... 

.....do.. 

-TftTiftf'hjwi Mrvtre. ^.... 

-- ... 

2. 

Tirrirtthy Smith ____ 


3___ 

SamueliBaily.. 

dn 

4. 

John Cole.—I... 

.....do. 

5. 

HUhn . 

dO-__. 

6. 

Ruben Thompson.. 

_do.. 

7. 

John Patton.T...... 

.do. 

8. 

Peter Holt..... 

.do. 

9. 

Edward Weed,. 

_do.... 

10.! 

■RmijaTnfn RnTmAl ... 


11.i 

Thornes Porrest..... 

_do.. 

12. 

JArAmifth PrfsVfll. ... 

_do... 

13. 

Joseph Vinall. 

.do. 

14. 

Robert Findley. 

.do. 

16. 

Thomas Gillen.. 

.do. 

16. 

John Robertson.. 

.do. 

17. 

William TTftrmhfTi. 

.....do... 

. 18. 

John Douther. 

..do. 

19. 

Hugh Ciill. 

• *.. .do............. 

20. 

Reaps Mitchell. 


21. 

Randolph Smith.. 

.do,,,.. 

22. 

Daniel H 3 nner... 

.do. 

23. 

Ebenezer Carleton. 


24. 

Benjamin Eaton.___ 

.do..... 

26. 

lames Dougherty.____ 

.do. 

28. 

Joel ^osbv... 

.....do. 

27. 

James Hughes. 

_do.. 

28. 

Lewis Plemister.-... 

.....do........ 

29. 

Lewis Campbell. 

.....do......... 

30. 

Jacob ScriTer____ 

.do........ 

31. 

Jedediah Brown... 

.....do...... 

33. 

William Pace.-. 

.....do........ 

S3. 

Dexmls Moriart v.... 


34. 

Stephen Hatfield..-... 

....do...... 

. 36. 

Simeon Lothrop. 

.do. 

38. 

William Martin.. 

. ...'.do. 

37. 

John Montgomery. 

.do. 

38. 

John Finch. 

.do..... 

39. 

Labon Landon. 

.do. 

40. 


.....do...... 

41. 

Joseph TSmberlake.'.. 

.... .do. 

42. 

William Tanner. 

.do. 

43. 

Edward Wiley. 

.....do. 

44. 


.....do.... 

45. 

Enoch Wells. 

.do. 

46. 


_do_ 

47. 

Robert Blak....... 

.....do. 

48. 


_do. 

49. 

Levi Deane... 

_do... 

50.1 

James Dadv..... 

.....do.,... 


John Bartcm. 

.....do..... 

John Paddington. 

.....do.. 


i 


I certify the above muster to be true in all its contents, inspection of July, 1782. 

W. Barber, 

Jfqfor and Assistant Inspector of ike Northern Army, 
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Plaster Statue of Washington by Ferdinand Pettrich. 

For explanation of plate see page 3. 
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Plaster Statue of Washington by William R. O*Donovan. 


For explanation of plate see page 3. 









U. S. NATIONAL MUSEUM 


PROCEEDINGS, VOL. 49 PL 3 



Plaster Copy by Clark Mills of Houdon's Bust of Washington, 

For explanation of plate see page 3, 
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Black Walnut Chairs. 
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Mahogany Armchairs. 
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Silver-Plated Wall-Bracket Lamps and Brass Candelabrum. 

For explanation of plate see page 7. 
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Silver-Plated Double Lamp. 

For explanation of plate see page 7. 
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Silver-Plated Knives and Forks. 
For explanation of plate see page 8. 
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Silver-Plated Tray, Table Coasters, Salt Cellars, and Cake Basket. 

For explanation of plate see page a 










U. S. NATIONAL MUSEUM 


PROCEEDINGS, VOL. 49 PL. 11 



Silver-Plated Trays. 

For explanation of plate see page 8. 
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For explanation of plate bee page 9. 
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Canton China Platters. 
For explanation of plate see page 10. 
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Canton China Bowls and Water Bottle. 
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Chinese Vases. 

For explanation of plate see page 11. 
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China Bowl. 
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China and Glassware. 
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Old English Drinking Glasses. 

For explanation of plate see page 14. 
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Continental Army Uniform. 

For explanation of plate see paqe 14. 
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ROLL AND Muster of Washington's Guard, 1782. 
For explanation of plate see page 16. 

























Camp Mess Chest and Contents. 

For explanation of plate see pages 16, 17, 
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SURVEYOR'S Compass. 


For explanation of plate see page 18. 
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Field Glass and Case. 

For explanation of plate see page 18. 
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Portable Writing Case. 

For explanation of plate see page 18. 











U. S. NATIONAL MUSEUM 


PROCEEDINGS, VOL. 49 PL. 26 



English Keyed Zither Presented by Washington to “ Nelly» Custis. 
For explanation of plate see page 19. 
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Furniture Owned by Washington at Mount Vernon. 
For explanation of plate see pages 4-6. 












NOTES ON SOME UNITED STATES GRASSHOPPERS OP 
THE FAMILY ACRIDIDAE. 


By A. N. 

0/Ste Bureau of Mitomlogy, UvM States Beporimra of Agrimiiure. 


Some iame ago the United States National Musenm received in 
exchange a pair of Hdiastv^ minirms Scudder from the paratypical 
material in the Mnsenm of Comparative Zoology in Cambridge, 
Massachusetts. About the same time there was received in exchange 
from the Snow collection in Ransas a sin^e female spedmen from 
Arizona labeled as this species. On studying this material, and 
later making further comparisons of material in Cambridge, it was 
found that Scudder’s species was not a true Sdiastus and that the 
female received from the Snow collection was not Scudder’s species, 
nor congeneric with it. Thus a new genus is here erected for Hdiastus 
mmmm and the female received from Snow is described as a new 
genus and species. 

XERACRIS, new genus. 

Allied to Anconm, Hdmstus, and Bamom but readily distinguirii- 
able from these genera by the metastemal interspace being sub- 
qua(frate in the female and longer than broad in the male, while 
in these genera this interspace is at least as broad as long in both 
sexes, and in the female, broadly transverse. Prom Ediadus and 
Bcmom it is also easily separated by having a distinct intercalary 
Vcitt present on-the elytra, in this respect freeing with Anerma, 
the most nearly allied genus, 

DeseriyUon. —^Head moderate, slightly broader than the anterior 
portion of the pronotum; eyes about as prominent as in Seliastus, 
less prominent than in Bamom or typical Aneoma. Pronotum 
quite stron^y constricted mesiahy, the anterior portion noticeably 
narrower thm the posterior; lateral carinae not pr^ent and the 
median carina present only as a rused line, barely noticeable except 
on the posterior lobe, and cut by all three transverse suld; anterior 
maigin subtruncate, mesially somewhat rounded, the posterior 
maa^in obtuse angulate; mesostemal interspace of both sexes 
transverse but narrower than dther of the lobes themselves; metff- 
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sternal interspace subquadrate in the female, in the male longer than 
broad. Elytra extending to or beyond the tips of the hind femora; 
scapular area in neither sex much expanded, the intercalary vein 
distinct and bordered on each side with a single row of quadrate 
cells; the discoidal area is not always closed apically but sometimes 
continues open to the end of the elytra, or but partly closed. Wings 
almost entirely hyaline, the tip with a few veins more or less infus- 
cated and the disk with the merest trace of a bluish tinge in some 
lighte. Legs moderately slender, the posterior femora at the widest 
part scarcely as broad as the head across the eyes; posterior tibiae 
yellowish with eight spines on the outer margin above, the spines 
themselves yellow with the apical half black. Cerci simple in both 
sexes, shorter in the female than in the male; supraanal plate of 
male scarcely snlcate mesiaUy, the fercula short, quadrate and fw 
separated; subgenital plate of the male apically pointed; valves of 
the ovipositor short, the upper pair deeply excavate dorsahy. 

Type.—Heliastus minwvus Scudder. 

CONIANA, new genus. 

In general appearance very sinoilar to the foregoing but readily 
separable from it by having the metasternal interspace broadly 
transverse, at least in the female, and by having the apical calcars 
of the posterior tibiae longer, the outer pair being about twice as 
long as the terminal dorsal spine. 

Type.—Conitma srumi, new species. 

The rdationsbip of this and the preceding genus with their allies 
is shown by the key given on a following page. 

COIOANA SNOWX, new species. 

One female. Bill Williams Fork, Arizona. F. A. Snow collector. 

A small whitish species superficially resembling very closely the 
Xemaeis mimma of Scudder, but readily separated from that 
species by the metasternal interspace, which is fully twice as broad 
as long in this species, while in mimma it is scarcely longer than broad. 
The mesostemal interspace is also decidedly broader than in minima, 
being here broader than either of the lobes themselves, the reverse 
being true of mimkrna. A color character also distinguidies these two 
species, minima having the disk of the pronotum posteriorly marked 
more or less with fuscous and the upper part of the front portion of 
the lateral lobes blackish, while in the species here characterized these 
portions are nearly uniformly and very slightly maculate; the surface 
of the pronotum of this species is also much more roughened and 
pitted than in mmima. To the various members of the genus Anemia 
this species is very readily separated by its smaller size and also by 
the less prominent eyes and the color of the elytra, which is here 
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coyeied for their entire length with small, clear-cut dark dots on the 
pale ground color. The wings of the unique type are dear hyaline, 
and the hind tibiae are very faintly tinged with bluish and bear eight 
black-tipped spines on the outer margin above; terminal calcars long, 
the outer pair about twice as long as the adjacent dorsal spine; pos¬ 
terior femora with three or four dark spots above. 

Length: Pronotum, 3.5 mm.; elytra, 19 mm.; hiud femora, 12 mm. 

Type. —^In United States National Museum. Cat. No. 18483, 
U.S.N.M. 

This is an interesting little species, and bears such superficial 
resemblance to Xeracris minvtm as to make its confusion with that 
insect very likely unless consideralde care is exercised. 

HE LI AULA, new genus. 

The author’s first acquaintance with Avhcara rujum of Scudder 
was in 1903, when he described specimens from Kansas and Colorado 
as new under the name Ediastus guameri. Failure to associate it 
with Scudder’s description was due to the fact that its generic charac¬ 
ters did not at all indicate relationship to Avloeara. Nor is its rela¬ 
tionship much nearer, if any, to Ediastus than to A%docara. There¬ 
fore, at the suggestion of Messrs. Eehn and Hebard, it is removed 
from both the above genera and for it the new generic name Edia/ida 
is here proposed. The following key will serve for the separation of 
this genus from others alhed to EeliastVA. 

Key to the genus Eeliastm and allies, 

Metastenml interspace broadly transverse in the female, in the male at least as long 
as broad. 

Elytra with a distinct intercalary vein. 

Oalcaria of hind tibiae long, the outer pair about twice as long as the adjacent dorsal 

spine.-. Coniana Caudell. 

Oalcaria of hind tibiae shorter, the outer pair but little longer than the adjacent 
dorsal spine. Anconia Scudder. 

Elytra without a distinct intercalary vein. 

Body and hind femora stout, the latter at its widest part nearly or quite as broad 
as the head across the eyes. 

Pronotum conspicuously narrowing anteriorly; interocular space narrower than 
the width of one of the eyes, the scutellum of the vertex with well elevated 

margins. Seliasius Saussure. 

Pronotum quadrate, no narrower anteriorly than posteriorly; interocular space 
as broad as the width of one of the eyes, the scutellum of the vertex with the 

margins low. Eeliaula Caudell. 

Body and hind femora slender, the latter at its widest part scarcely more than one- 

half as broad as the head across the eyes. Ramona Bruner. 

Metastemal interspace quadrate or barely transverse in the female, in the male dis¬ 
tinctly longer than broad. Xeracris Caudell. 
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UICROTBS ntJBlLA Scnddet. 

This species is a synonym of the earlier described Sdrtettica oed- 
d&nialis of Bruner. The genus seems amply distinct, and thus the 
species is to be kno'vpn as Microtes ocddentdlis Bruner. 

Thb Oznus AifBA Brunnss. 

The wa-mA CordiHaeris has been substituted for Brunner’s genus 
AlpJia by Mr. Rehn ^ on the grounds of preoccupation. In proposing 
Cord^aris Mr. Rehn gives the original reference to Alplia as ‘ ‘ Smiths. 
Mlsc. Coll., XTV, p. 121 (1875).” The volume in this reference 
should be CCLIV and the page is 117. But the first use of AVpTia, 
however, was nearly a quarter of a century earlier when it was used 
in three different senses by Saussure in his “Etudes Fam. Vesp., vol. 
ii, p. 167 (1853),” and in the same work, vol. 3, pp. 128, 137, and 
160 (1854). But I fail to find that Saussure used this name other 
th«.Ti as a division between the species and genus. As such groups 
or divisional nam^ have no place in nomenclature ® they do not 
preoccupy and thiis Alpha seems to have been available as a generic 
name when erected in the Orthoptera by Brunner in 1893. 

The Qenebio hjjie MaonetTiTJa of SounnER. 

This generic name was proposed to replace the genus 
McNdH on the assumption that that name was preoccupied by iSe 
generic name Pededcm of Laporte in the Hemiptera. But by the rule 
of identical spelling Pedeticus does not preoccupy Pedeticwm and thus. 
Scudder’s name MaendUia was not needed. 

AEOLOPLIDES, new genus. 

The type species of the genus Aeohplus Scudder .is Oahptenas 
regcdis by ori^al designation. But regalis is now known to be a 
species of Mdanoplm and thus Aeoloplus, which follows its type spe- 
des, is a synonym of Melanoplus. The species formerly included in 
Aeohplus are &us left without a generic name, and W them the 
genus Aeohplides is here proposed, with the Peeotetdx d^mpodii 
of Bruner as the designated type. 

The Gehtts Boofedoh of Tbouas. 

Keg to Species. 

1. Biiadpal sulcus of Gie proRotaia not far behind the middle in either ses; 

•with elytra two or more times as long as the pronotum..2. 

Cnndpal sulcus of the pronotum, especially in the male, generally much behind 
the middle; males elytra lees than two times as long as the pronotum_4. 


1 Can. Ent, tqL 23, ISOl, p. 271. 


1 Entomological Code, Far. 90. 
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2. General color nnifonnly black or brown, the elytra of both sexes without distinct 

maculation but the tip darker than the rest; posterior femora uniform in color 
except for a subbasal annulus. nigrum Thomas, (^fuscum Brunner.) 

General color of the male as above but the elytra no darker apically than else¬ 
where, or with indication of discal maculation, of the female brown or yellowidi, 
the elytra with distinct maculation...3, 

3. Male with the posterior femora uniform in coloration, or with a more or less distinct 

subapical annulus; female with the elytra brown with a yellow stripe near each 
margin and with a few small yellow spots in the discal held. 

nubilum Say. (^Jhvofasdatum Thomas.) 

Males with the posterior femora twice banded across the outer face besides the 
subapical annulus; female with the elytra yellowidi or brown, no distinct yellow 
stripe as above and with three or four larger roundish black spots in the discal 
field, more distinct in individuals with yellowish elytra. 

nubilum, var. maculata, new variety. 

4. General color testaceous varied with orange, fuscus and black; hind femora con- 

spiculously banded. auriveniris McNeill. 

General color brownish varied with black above, lifter beneath; hind femora 
obscurely banded. auriventris, var. savmnarum Brunner. 

BOOPEDON NUBILXTM, var. MACULATA, naw variety. 

The distinctly banded posterior femora of the male and the dis¬ 
tinctive maculation of the elytra of the female will serve for the ready 
separation of this variety from its allies. The hind tibiae and the 
ventral surface of the abdomen of the selected typ^ and several of the 
paratypes are reddish, but in others the tibiae are brownish and abdo¬ 
men yellowish. In all specimens the hind tibiae are broadly banded 
with yellowish toward the base. The size is rather large and there 
seems to be no very great variation to judge from the material before 
me. The measurements of the selected male type and female allo¬ 
type are as follows: 

Length; pronotum, male, 5.5 mm.; female, 8; elytra, male, 19, 
female, 11.5; hind femora, male, 19,female, 28.6. 

Type. —^Male, Victoria, Texas, June. A. N. CaudeU, collector. 
Allotype, same data. Paratypes, one female and 4 males, same data 
as type and allotype; eight males, Texas, Belfrage coU.; one adult 
and two immature males, San Antonio, Texas; one male, Colum¬ 
bus, Texas; one male, no locality. 

Type and allotype .—^In United States National Museum. Cat. 
No. 18484, U.S.N.M. 

The specimen figured in Howard’s Insect Book (plate 34, fig. 3) as 
B. nvhUvm is this variety and shows very nicely the conspicuous 
banding of the hind femora. 

B. nvMhm was characterized from the male sex only as is evident 
from the oidginal description. B. flavofasaatmn was described from 
the female only and I consider it the same as nvhilum. The speci¬ 
mens described by Thomas from southeastern Colorado as nvMlvm 
of Say are, as shown by comparing his original material in the United 
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States National Museum with specimens from Arizona, identical with 
the form described recently by Bruner as B.fuscum. Also, from the 
original description of B. nigrum of Thomas and his subsequent 
quoting of that species in the synonymy of what he took for nuhilvm 
Say but which was, as shown above, the B, fmmm of Bruner, it is 
evident that this was also the same species and, being the older, 
should supplant Bruner's name. 

MBLANOPLIJS MXTTATTTS, new name. 

MeTiinoflus*mirhor of Scudder, described as Pesotettix minor in 
1876, is a primary homonym of Pezotettix minor Walker, an African 
grasshopper described in 1870.^ Under all recent codes of nomen¬ 
clature Scudder's name must fall and for it the new name MeTxmo'plus 
mutatus is here proposed. 

MELANOPLUS lAARGlNATUS Scudder. 

Melanoplus marginatus pauper Scudder. 

The brachypterous specimens of Melanoplus margmatus constitute 
the typical form, being the only ones mentioned in the original 
description. Scudder's varietal name pauper therefore faUs as a 
synonym of the tTOical marginatus, according to paragraph 31 
of Entomological uode. The long-winged form is properly called 
amplus. 

MELANOPLUS rSMUR’RUBRUM X>eGeet. 

Meimoplm coloradus Gaudell. 

Melanoplus coloradus Caudell is but a minor variety offemur-rulrum, 
the only constant differentiating character being the fercula of the 
male surpassing more or less the mesial interruption of the median 
sulcus of the supraanal plate. This character is of scarcely sufiBlcient 
value to hold a name, and this species is therefore sunk as a synonym 
of femur-^ruhrum. 

melanoplus devastator Scudder. 

Mdanoplus devastator tgpicalis Souddeb. 

This varietal name should be dropped and the name deoastator 
alone used according to paragraph 31 of the Entomological Code. 

MELANOPLUS DEVASTATOR Scudder. 

Melanoplus devastator offinis Scudder. 

The name ajinis as here used is invalidated by the earlier use as a 
specific name by the same author. Paragraph 37 of Entomological 
Code applies here. But the characters separating this variety from 
the typical form are of such minor importance that the name may 

^ Cat. Dezm. Salt. Brit. Mas., vol. 4 , 1870, p. 609. 
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well be sunk into synonymy under devastator^ as it scarcely deserves 
a new name being proposed for it. 

MELANOPLUS DIMmUTUS Scudder. 

Melmoplus a>nmnguvn£U8 Souddeb, 

Melanoplus consanguineus as suggested by its author in the original 
description, is not distinot from the diminutus of the same author. 
It should therefore fall into synonymy under that species. 

MELANOPLUS DEVASTATOR Scadder. 

Melanoplus virgatus Souddbr. 

Melanoplus virgatu^s is a synonym of Mdanoplus devastator, no 
. constant differentiating charactera separating it from that species. 





THE RECENT AND FOSSIL MOLLUSKS OF THE GENUS 
RISSOINA FROM THE WEST COAST OF AMERICA. 


By Paul Babtsoh, 

Oarator, JDvimon of Marine Invertebrates, United States National Mvmm. 


INTEODUCTION. 

It is interesting to note that the first species recorded from West 
American waters served also as the type of the world-wide distrib¬ 
uted genus now under discussion. The noted traveler and naturalist, 
(3i6vaJier Alcide D’Orb%ny, in his Voyage dans L’Amerique Meri- 
dionale, which extended over the years 1826-1833, collected a won¬ 
derful lot of material and among other thii^ a Rissoid, on the 
coasts of Bolivia and Peru, for which he erected the genus Bissoim ‘ 
and which he christened Bissoina ineaf 

Ten years later Dr. Karl Theodor Menke, in a paper, Conchylien 
von Mazatlan mit kritischen Anmerkungen, based on a large collec¬ 
tion made in part by Heinrich Melcher, of Bremen, who spent several 
years at Mazatlan, and partly by an unnamed collector from whom 
Doctor Menke purchased a box of shdQs, also from Mazatlan, de¬ 
scribed Bissoa sbrida * from that place. This is a true Bissoim. 

Two years after this, Dr. F. H. Troschel, in his Verzeichniss der 
durcb Herm Dr. v. Tschudi in Peru gesammelten Conchylien, de¬ 
scribed Bissoim suldfem ® from Peru. This mollusk is not congeneric 
with Bissoim but must be referred to the Rissoid genus Iravidia of 
Blanford. 

The same year Prof. C. B. Adams, of Amherst College, Massachu¬ 
setts, published his Catalogue of Shells Collected at Panama.* In 
this paper, which details the result of one of the most wonderful 
records of intensive collecting, we learn that during the period be¬ 
tween November 25, 1850, and January 3, 1851—that is, 40 days— 
Professor Adams collected and kept data upon no less than 41,830 
specimens of mollusks. It is equally interesting to note that al- 
thou^ the cases containh^ the specimens did not arrive until 

1 Voyage Amer, Merid., p. 395,1840, pi. 53, figs. 11-16, 

• i Zeitschr. Malafc., vol. 7,1850, pp. 177-178. 

8 Wleg. Archiv. Naturg., vol. 1,1852, pp, 154-155. 

* Ann. Lyc. Nat. Hist. N. Y,, vol. 5,1852, pp. 229-549. 
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August 14, 1851, the first part of the catalogue appeared in. June, 
1852, and the last part of the report upon the 516 species 5 ?as printed 
in July of the same year, 11 months after the arrival of the collection 
at Amherst. 

In this paper Professor Adams describes the following species 
nnJftr the genus Bissoa 'which belong to Rissoina: 

Bissoa dandesUna, p. 401. 

Bissoa firmata, p. 401. 

Bissoa fortis, p. 402. 

Bissoa jamis, p. 403. 

Bissoa sailariformis, p. 404. 

The last is a young specimen of Bissoina firmata. Here also the fol¬ 
lowing shells are described as Bissoa: 

Bissoa ififre^mts, p. 403, which is a PUdscala. 

Bissoa notalilis, p. 404, which is an Odostomia. 

Bissoa iThconspioua, p. 402, which is also an Odostomia. 

Later Dr. Philip P. Carpenter reported upon a collection of shells 
made during 1848-1850 by Frederick Eeigen, a Belgian gentleman, at 
Mazatlan. His report. Catalogue of the Collection of Mazatlan 
Shells in the British Museum, was published in parts during the 
years 1855-1857, the part dealing with our genus appearing in 1856. 

Only two species are mentioned: 

Bissoina sbncta Menke, and 

Bissoina woodwardii Carpenter, 
the last being new.^ 

In 1860 O. A. L. M6rch, in his Beitrage zur MoUuskenfauna Central 
Amerikas, a paper based upon shells collected by Dr. A. S. Oersted, 
lists the foUowit^ members of the genus Bissoina^ 

Bissoina woodwardi Carpenter, from Puntarenas. 

Bissoina inea D’Orbigny, from Sonsonate. 

Bissoina scadariformis, C. B. Adams, no specific locality 
mentioned. 

Bissoina ^usa MSreh, no specific locality mentioned. 

Bissoina confoAulata Mdrch, Sonsonate. 

The last two beit^ additions to the Bissoina fauna of the "West Coast 
of America. 

In 1864 Dr. Philip P. Carpenter briefly described Bissoina inters 
fossa on page 656 of his Supplementary Beport on the Present State 
of our Knowledge with Begard to the Mollusca of the West Coast of 
America.® This he disposed more fully two years later on page 217 
of his paper. Descriptions of New Marine Shells from the Coast of 
California.^ This species has since been referred to the genus Bit- 

1 CalL Mazat. Shells, 1856, p. 857. 

* MhlSk. Biat, Tol. 7,1860, pp. 67-78. 

* Kept. Brit. Ass. Adv. Sci. for 1883. 

* Proc. Cal. Acad. Nat. Sci., 1866, vol. 3. 
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tinim; by Bartscb, in The Becent and Fossil MoUusks of the Genus 
Bittdum from the West Coast of America, page 401.* 

In the preceding year Doctor Carpenter described Bissoina expwnsa 
from Mazatlan, in his paper on Diagnosis of New Forms of MoUusca 
Collected by Col. E. Jewett on the West Tropical Shores of North 
America.® 

The next paper dealing with members of this genus was pub¬ 
lished by L. DeFolin as Les Meleagrinicoles Especes Nouvelles 
(Havre, 1867). This deals with mollusks obtained from the bur¬ 
rows in pearl oyster shells, which came from the vicinity of Negritos, 
(does tMs mean Negros, P. 1.1) and iles aux Perles (=Margarita 
Island), Bay of Panama. In this paper Riasoa zdlneri is described 
on pages 47-48 and figured on plate 5, figure 1, and Bissoa insignis 
on pages 48-49, figured on plate 5, fibres 2 and 3. 

The last species was made the type of the genus Folinia byH. 
Crosse in his review of DeFolin’s paper.® Unfortunately, the name 
Bissoa insignis DeFolin is preoccupied by Bissoa insignis Adams and 
Reeve, 1850, which makes the new name given in our text necessary. 
We do not deem it of generic rank and shall consider Folinia a sub¬ 
genus of the present group. 

In 1870 DeFolin published Bissoa lauToe* which must be referred 
here. 

No additions were made until 1897, when Dr. William Healey 
Dali, in his Notice of Some New or Interesting Species of Shells 
from British Columbia and the Adjacent Region, published Bissoina 
newcomli^ from Cumshewa Inlet. This, to date, forms the northern¬ 
most record for the distribution of the genus on the west coast of 
America. 

In 1902 the author described A New Rissoina fix>m California,® 
calling it BUsmna iaJeeri. 

In the same year Doctor D'all and the present writer described 
A New Rissoina from California,® under the name of Bissoa Tcdseyi. 

The last paper dealing with West American members of this genus 
was published by Doctor DaU as Two Undescribed Californian Shells,® 
in which he described Alaha oldroydi, which must be considered as a 
synonym of Bissoina Tcdseyi DaU and Bartsch. This species has 
Alabaid sculpture, but has the clawed operculum of Bissoina, a fact 
unknown when Doctor DaU described it, as all the specimens avail¬ 
able at the time were without operoula. That he was in doubt about its 

1 Proc. U. S. Nat. Mna., vol. 40,1911. 

3 Aim. Mag. Nat. Hist., ser. 3, yol. 16,1865, p. 399. 

8 Joum. de Conch., yol. 16,1866, p. 218. 

* Fonds de la Mer., yoL 1,1870, pp. 262-263. 

B BuD. Nat. Hist. Soc. Brit. Col., No. 2,1897, p. 14. 

6 Nautilus, yol. 16, p. 9. 

^ Idem, yol. 16, p. 94. 

8 Idem, yoL 19,1905, p. 16. 
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generic position is shown by the statement following the description: 
‘^None of the specimens retains its operculum. The form of the 
shell, and especially of the aperture, recalls Bissoina, but the irregular 
varices, sculpture, and apex are more like Aloha. A certain amount 
of doubt as to its true zoological position must remain until the 
operculum is known.^' 

I wish to express my extreme indebtedness to the Board of Trustees 
of Amherst College, and particularly to Prof. F. B. Loomis, through 
whose kind oflS.ces it was possible for me to have Prof. 0. B. Adams' 
types of the Panama species for study, comparison and figuring. I 
am also indebted to kfr. Adolph Jensen, of the Zoological Museum 
of Copenhagen, for the loan of O. A. L. Morch's types of his Central 
American forms. 

The illustrations accompanying this report, with few exceptions, 
are from enlarged photographs made direct from specimens by Mr. 
T. W. SmiUie, of the United States National Museum, and were 
retouched by Mrs. E. B. Decker. The exceptions are: 

Carpenter's Rissoina woodwardii, of which I have not seen speci¬ 
mens, and of which I give camera lucida figures by Doctor Car¬ 
penter. 

Of Rissoina sigriae^ new name, Rissoa insigne DeFolin, Rissoina 
laurae DeFolin and Rissoina zeltneri DeFolin—I give figures copied 
from DeFolin's works because I have been unable to obtain specimens 
of these species. 

ANALYTICAL KEYS. 

key to OTB STJBGENBEA op the west AMERICAN RISSOINAS. 

Posterior aaigle of the aperture simple. Rissoina, pp. 38-61. 

Posterior angle of the aperture almost constricted off into a 
separate opening by a projection from the parietal wall, 
and another apposing from the outer lip. Folinia, p. 61. 

KEY TO SPECIES OP WEST AMERICAN RISSOINAS. 

Spiral sculpture present. 

Spiral sculpture on spire and base. 

Axial sculpture consisting of prominent ribs. 
d^. Axial ribs acutely sublamellar; intercostal spaces with cloth¬ 


like textured sculpture. 

Adult sheU about 5 mm. long. .firmata, p, 38. 

s®. Adult shell about 3 mm. long. excolpa, p. 39. 


Axial ribs not acutely sublamellar; intercostal spaces without 
cloth-like textured sculpture. 

Summit of whorls strongly shouldered. 

Base evenly curved; without a tumid area or keel on the 
anterior third. 

Shell broadly conic. 
h^. Basal sculpture imiform. 

Intercostal spaces about as wide as the ribs. 

Basal cords 15, adult more than 8.5 mm. stricta, p. 39. 

j®. Basal cords 13, adult not more than 7.5 mm. fortis, p. 40. 
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i®. latercostal spaces double the \ndth of the ribs. 

Basal cords 11.p. 41. 

Basal cords more than 15. inca, p. 42. 

Basal sculpture not uniform, consisting of strong 

spiral cords and fine lines between them- .favilla, p. 43. 

Shell not broadly conic but elongate conic. 
h\ Spiral sculpture of the spire exceedingly fine.. .mazatlanica, p. 43, 

A*. Spiral sculpture of the spire strong. helena, p. 44. 

p. Base not evenly curved, with a decidedly tumid area 
or keel anteriorly. 

Base with a tumid area on the anterior third. 

Adult shell 9 mm. long.io, p.44. 

W. Adult shell 7 mm. long.cKna, p. 45. 

Base with a strong keel at the insertion of the colu¬ 
mella. dgnae^ p. 61. 

(?. Summit of the whorl not strongly shouldered but ap- 
preased. 

p. Shell elongate-ovate. expansa^ p. 46. 

p. Shell not elongate-ovate. 
g^. Shell elongate-conic. 

Axial ribs less than 32. 

Last whorl inflated. penmsularis, p. 46. 

i*. Last whorl not inflated. ada7rm,p, 47. 

Axial ribs more than 42... Umnsmdiif p. 48, 

^2. Shell not elongate-conic but broadly conic. harthelowi, p. 48. 

c®. Axial sculpture not consisting of prominent ribs; ribs obso¬ 
lete. 

cT. Whorls shouldered. helseyi^ p. 49. 

cP. Whorls not shouldered but overhanging. lapazana, p. 60. 

5®. Spiral sculpture on base only, 
c^. Axial ribs present. 

(f. Base wi^ two keels. contahulata, p. 51. 

d®. Base with one keel and two incised spiral lines. kisUa, p. 51. 

d®. Base with many spiral cords... zeltnerif p. 52. 

c®. Axial ribs absent... laurae, p. 52. 

a®. Spiral sculpture absent. 

5L Axial sculpture consisting of stroi^ ribs. 
c\ Axial sculpture consisting of strong ribs only, 
d^. Summit of the whorls shouldered. 

eL Axial ribs lamellar. bvmigeiyp, 52. 

Axial ribs not lamellar. nerema^ p. 53. 

d®. Summit of the whorls not shouldered. 

Whorls decidedly constricted immediately anterior to 

the summit. effuaa, p. 54. 

e®. Whorls not or scarcely at aU constricted anterior to the 
summit. 

Adult shell more than 4.5 mm. long. pleistocena, p. 54. 

p. Adult shell 3 mm. or less. 

g^. Anterior portion of base bordered by a fascicle_ (Xilifornica, p. 55. 

Anterior portion of base without fascicle. 

Axial ribs on last whorl 20. clandestina, p. 65. 

^®. Axial ribs on last whorl 16. mexicana, p. 66. 
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c®. Axial sculpture not consisting of ribs only. 

Axial sculpture consisting of ribs and fine raised threads 
between them. 

4^ Whorls decidedly inflated —-.p. 56. 

Whorls not inflated. 

Axial threads between the ribs fine. woodwardii, p. 57. 

Axial threads between the ribs coarse.neu;com6w, p. 58. 

d®. Adal sculpture consisting of ribs but no fine threads be¬ 
tween them; sculpture between the ribs consisting of 

irregular crinkly markings. cleo, p. 58. 

5®. Axial sculpture consisting of obsolete ribs. 

c\ Shell elongate-ovate. cerrosensis,-1^,69, 

c®. Shell not elongate-ovate but elongate-conic. 

Shell slender, ribs faint, adult shell 2.8 mm. dallij p. 59, 

Shell stout; ribs more strongly developed, adult shell 
3.5 mm. coronadoeTim, p. 60. 


DESCRIPTION OP SPECIES. 

KISSOINA FIRMATA C. B. Adams. 

Plate 32, figs. 4, 6. 

Rissoa firmata C. B. Adams, Ann. Lyc. Nat. Hist. N. Y., vol. 5, 1852, p. 401. 

Rissoa scalariformis 0. B. Adams, Ann. Lyc. Nat. Hist. N. Y., vol. 5,1852, p. 402. 

Shell of medium size, white, semitranslucent. Nuclear whorls 
decollated, a portion of the last turn only remaining. The succeeding 
turns are well rounded, decidedly appressed at the summit with some¬ 
what of a shoulder, which extends oyer the posterior third of the spaces 
between the sutures. The whorls are marked with exceedingly strong, 
decidedly protractively curved sublamellar axial ribs, which are some¬ 
what irregularly spaced. Twelve of the ribs occur upon the first and 
14 upon the remaining turns. The intercostal spaces are at least four 
times as broad as the ribs and are crossed by very slender, closely 
spaced, quite evenly developed spiral threads, which pass up on the 
sides of the ribs, but do not appear to cross their summit. Of these 
spiral threads, about 40 occur between the sutures on the antepenul¬ 
timate turn. Sutures well impressed, rendered sinuous by the strong 
ribs. Periphery well rounded. Base moderately long, marked by 
the strong continuation of the axial ribs, which extends to the umbil¬ 
ical space, intercostal spaces sculptured, like those of the spire. Aper¬ 
ture moderately large, broadly oval; posterior angle neither acute nor 
obtuse; outer lip very thick at the edge. Columella shbrt, very stout, 
curved, reflected over and appressed to the base as a thick callus; 
parietal wall covered with a thick callus, which fuses with the outer 
lip and the columella. 

Professor Adams's type was found m sand at Panama. It has 7 
postnuclear whorls and measures: Length, 4.7 mm.; diameter, 2 mm. 

Professor Adams's Rissoa scalariformis, of which he collected a- 
sin^e specimen at Panama, proves to be the young of the present 
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species. It lacks the strong basal callus resulting from the reflectioii 
of the colunaella, and also the thickened lip. See plate 32, %. 4. 

Professor Adams’s shells are at Amherst College, Massachusetts. 
The United Stat^ National Museum contains three lots of this spe¬ 
cies: Cat. No. 4163, 1 specimen from the Cape of San Lucas; Cat. 
No. 46161, 3 specimens from the Gulf of California, and Cat. No. 
222865, 3 specimens from Cape Pul mo. Gulf of California. 

RISSOINA EZCOIJE>A, new species. 

Plate 30, £g. 2. 

Shell elongate-conic, semitransparent, bluish white. Nuclear 
whorls decollated, except the last turn, which is smooth. Post- 
nuclear whorls moderately well rounded, appressed at the summit— 
which creeps up on the preceding whorl—^marked by sublameUar, 
somewhat sinuous, protractive, axial ribs, which are about one-third 
as wide as the spaces that separate them and form continuous lines 
from whorl to whorl. Of these ribs, 12 occur upon the first and 14 
upon each of the remaining turns. In addition to the axial ribs, the 
whorls are marked in the intercostal spaces by exceedingly fine lines 
of growth which, combined with the spiral sculpture, lend the surface 
of the shell a very minutely reticulated appearance. The spiral sculp¬ 
ture consists of numerous, fine, spiral lirations, which are about as 
wide as the spaces that separate them. Of these lirations, 28 occur 
between the sutures on the penultimate turn. Suture moderately 
constricted. Periphery of the last whorl well roimded. Base some¬ 
what produced anteriorly, well rounded, marked by the strong con¬ 
tinuations of the axial ribs which extend to the anterior end of the 
shell, the spiral sculpture of the base being in every way similar to 
that on the spire. Aperture irregularly oval; posterior angle acute; 
outer lip thick, reinforced by a strong varix; columella short, stout, 
strongly curved and decidedly reflected over and adnate to the base; 
parietal wall covered with a iMck callus, which renders the peritreme 
complete. 

The type and two other specimens. Cat. No. 46155, U.S.N.M., come 
from the Gulf of California. The type has 5i post-nuclear whorls and 
measures; Length, 4.1 mm.; diameter, 1.8 mm. Cat. No. 23748, 
UB.NJM., contains 2 additional specimens from the Gulf of California. 

BISSOmA STBICTA M(»ke. 

Plate 28, fig. 6. 

Eissoim strieta Mmkkm, Zeit f. Malak., 1850, p. 177, No. 37. 

Shell- large, elongate-conic, bluish white. Nuclear whorls at least 
2, well rounded, smooth, forming a well elevated helicoid spire. Post- 
nuclear whorls flattened, weakly shouldered at the summit, marked 
by strong, sli^tly curved, decidedly protractive axial ribs of which 
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12 oociir upon the first, 14 upon the second, 16 upon the third, 18 
upon the fourth, 20 upon the fifth, 22 upon the sixth, 26 upon the 
seventh, and 28 upon the penultimate whorl. These ribs extend 
prominently to the summit and render the sutures crenulated. Inter¬ 
costal spaces almost as wide as the ribs, crossed between the sutures 
by numerous very fine, closely spaced, spiral striations. Base of the 
last whorl moderately long, well rounded, marked by the continua¬ 
tions of the axial ribs which extend undiminished to the umbilical 
ehink and by 15 equal, and equally spaced, slender, spiral threads 
which extend prominently across the intercostal spaces and weakly 
over the ribs. Aperture small, very oblique, channeled anteriorly 
and posteriorly; outer lip veiy thick, reinforced immediately behind 
the edge by a strong varix; inner lip moderately thick, appressed to 
the base, sinuous, the anterior portion so arranged as to give the 
aperture the aspect of having a truncated columella. 

Cat. No. 4062, U.S.N.M., contams 3 specimens from Cape San Lucas, 
1 of which has served for our description and figure. This has lost 
the first IJ nuclear whorls, retakdng only 1 of them. It has 9 post- 
nuclear whorls and measures: Length, 8.7 mm.; diameter, 3.3 mm. 

The followmg specimens are in the collection of the United States 
National Museum: 

Cat. No. 4062, Cape San Lucas, Lower Califomia, 3 specimens; 
Cat. No. 34209, La Paz, Lower Califomia, 4 specimens; Cat. No. 
46153, Gulf of Califomia, 2 specimens; Cat. No. 46157, Gulf of 
Califomia, 2 specimens; Cat. No. 46163, Mulege Bay, Lower Cali¬ 
fornia, 2 specimens; Cat. No. 46168, Gulf of California, 1 speci¬ 
men; Cat. No. 76269, Mazatlan, Mexico, 1 specimen; Cat. No. 
195370, St. Margarita Island, Lower Califomia, 1 specimen; Cat. 
No. 222864, Cape Pulmo, Lower Califomia, 9 specimens; Cat. No. 
264297, south end of Tiburon Island, Gulf of Califomia, 2 speci¬ 
mens; Cat. No. 264979, San Josef Island, Gulf of Califomia, 12 speci¬ 
mens; Cat. No. 264990, Agua Verde Bay, Gulf of Califomia, 14 speci¬ 
mens; Cat. No. 266657, San Francisquito Bay, Gulf of Califomia, 3 
specimens; Cat. No. 267154, San Francisquito Bay, Gulf of Califomia, 
12 specimens; Cat. No. 271616, Mazatlan, Mexico, 5 specimens. 

KISSOINA FOSTIS C. B. Adams. 

Plate 29, figs. 5, 6. 

Bissoafartis 0. B. Adams, Ann. Lyc. Nat. Hist. N. Y., vol. 5,1852, p. 402. 

Shell large, elongate-conic, milk-white. Nuclear whorls smooth, 
wdl rounded, separated by constricted sutures. Post-nuclear whorls 
flattened in the middle, roundly shouldered at the summit, marked 
by very regular, slightly sinuous, moderately protracted, well rotmded 
axial ribs, of which 12 occiir upon the first, 14 upon the second, 18 
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upon the third, 22 upon the fourth, 28 upon the fifth and sixth, and 
30 upon the penultimate turn. These ribs extend prominently from 
the summit of the whorls to the umbilicus. Intercostal spaces a 
little wider than the ribs on the early turns, and about as wide on 
the later, marked by exceedingly fine and very numerous spiral 
threads. Sutures dightly sinuous. Periphery of the last whorl well 
rotmded. Base short, well rounded, marked by the continuation of 
the ribs and about 13 spiral threads, which are much coarser 
tlian those on the spire. Aperture very oblique, auriculate, slightly 
channeled posteriorly and anteriorly, somewhat effuse at the junction 
of the basal and outer lip; outer and basal lip very much thickeaed 
at the edge; columella short, with a decided notch at its jimction 
with the basal lip, reflected over and appressed to the base, where it 
appears as a thick callus; parietal wall covered with a thick callus, 
which joins the outer lip and the columella. 

Thirty-one specimens of this species were collected by Professor 
Adarha under stones, near low-water mark, at Taboga, Panama. We 
have figured two of these; the larger has 8 whorls and is minus the 
nucleus, and measures: Length, 7.5 mm.; diameter, 3 mm. The 
smaller has lost the first nuclear tmn, and has 8 postnuclear whorls 
and measures: Length, 6 mm.; diameter, 2.7 mm. In addition to 
these two, 14 specimens of the type lot remain in the C. B. Adams' 
collection at Amherst. The United States National Musemn has one. 
Cat. No. 204101, which was collected by the U. S. Bureau of Fisheries 
steamer Albatross on the beach at Taboquilla Island, Bay of Panama, 
and two additional specimens, Cat. No. 272937, from Panama. 

KISSOINA GISNA, nev i^iedes. 

Plate 28, fig. 1. 

Shell of medimu size, bluish white, elongate-conic. Nuclear 
whorls 2J, wril rounded, smooth, forming a pupoid apex. Post- 
nuclear whorls short, truncated, shouldered at the summit, moder¬ 
ately rounded, marked by decidedly protractive, feebly curved axial 
ribs, of which 14 occur upon the first, 16 upon the second to fourth, 
18 upon the fifth and sixth, and 20 upon the penultimate turn. These 
ribs extend prominmtly to the summit and render the sutures sinuous. 
Intercostal spaces about two times as wide as the ribs, crossed by 
exceedingly fine spiral striations. Sutures well marked. Base short, 
moderately roimded, without fascicle, marked by the continuations 
of the axial ribs which extend undiminished to the umbilical obink. 
The intercostal spaces and the ribs ai’e crossed by 13 slender, equal, 
and equally spaced, low, spiral cords which appear as coils of a 
bandage, the posterior e^e of which is free. The extreme anterior 
portion of the base is free of spiral sculpture. Aperture small, chan¬ 
neled anteriorly and posteriorly; outer Hp thin within, reinforced 



42 


PR00BSDIWG8 OF TSB FATIOTSTAL MVSBVM. 


VOL. 40. 


immediately behind the edge by a strong varix; inner lip thin, sian- 
ous, appressed.to the base, the anterior portion is so arranged as to 
give the aperture the appearance of having a truncated colmnella. 
Peritreme complete. 

The type and 15 specimens, Cat. No. 46168, U.S.N.M., come from 
Pearl Tfiknd, Panama. The type, a perfect specimen, has 8 post- 
nudear whorls, and measures; Length, 7 mm.; diameter, 3 mm. 
Cat. No. 23331, U.S.N.M., contains 3 specimens from the same place. 
Cat. No. 204118, U.S.N.M., contains 2 specimens from Perico Island, 
Bay of Panama. Cat. No. 272936, U.S.N.M., 7 specimens from 
Panama. 

BISSOUTA mCA irOibiciiy. 

Plate 31, £gs. 6,8. 

Rmoina vaea D’Orbignt, Voy. Amer. Meiid., 1840, p. 395, pi. 63, figs. 11-16. 

Shell broadly conic, yellowish white, with a pinMdi suffusion. 
Nuclear whorls smooth. Postnudear whorls shouldered at the 
summit, which is rendered wavy by the axial ribs. Axial riba strong, 
sinuous, about half as wide as the deep spaces that separate them. 
Of these ribs, 10 occur upon the first, 12 upon the second and third, 
14 upon the fourth, and 16 or 17 upon the last whorL These ribs 
extend prominently from the summit of the whorls to the umbilical 
area. The intercostal spaces are marked by fine spiral striations. 
Sutures rendered dnuous by the strongly devdoped ribs. Base weU 
rounded, marked by a continuation of the axial ribs and strongly 
indsed spiral cords, of which more than 16 are present. Aperture 
ear-diaped; outer lip reinforced immediatdy behind the edge by a 
thick callus; columella somewhat twisted and deflected; parietal 
wall covered with a thick callus, which renders the peritreme 
complete. 

The type has 6 postnudear whorls, and measures: Length, 8 mm.; 
diameter, 3 mm. 

The spedes was collected by D’Orbigny in the neighborhood of 
Arica, Peru, and Cobija, Bolivia. 

I have copied the figure given by Gustav Schwartz von Mohren- 
stem, in his monograph on the Family Eissoidae Besons. Abdr., vol. 
19, Denksch. Math. Naturw. Glass, Kais. Akad. Wissensch., p. 40, 
pL 1, fig. 1, 1860, which gives more detail than Orbignys original 
figure, which is a rather poor drawing. Mohrenstem says that 
Orbigny had found this spedes very abundant and had collected more 
than 1,000 specimens of it, and had been very generous in the distri¬ 
bution of his material. 

This spedes is the type of the genus Bissoina, which Was established 
by-Orbigny in the same work in which he gives status to the present 
form. 
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BISSOniA FAVIIiIiA, nsw species. 

Plate 28, fig. 3. 

Shell of medium size, bluish white, semitranslucent. Nuclear 
whorls decollated, except the last turn, which is smooth. Post- 
uudear whorls flattened ia the middle, well rounded at the shoul¬ 
dered summit, marked by strong, very regular, somewhat curved 
protraetive axial ribs, of which 14 occur upon the first and second, 18 
upon the third, 20 upon the fourth, 22 upon the fifth, 26 upon the 
sixth and penultimate turn. These ribs extend prominently to the 
summit and render the sutures feebly wavy. Intercostal spaces as 
wide as the ribs, crossed between the sutures by very many, exceedingly 
fine, spiral striations. Sutures strongly marked. Base of the last 
whorl well rounded, marked by the continuations of the axial ribs 
which extend prominently to the umbilical chink and by about ten 
rather distantly spaced, spiral threads between which numerous, very 
fine, spiral striations occur. These threads extend prominmitly across 
the intercostal spaces, becoming obsolete on the ribs. Aperture 
rather large, very oblique, channeled anteriorly and posteriorly; outer 
lip thick, reinforced immediately behind the edge by a strong varix; 
inner lip appressed to the base, thick, sinuous, so arranged as to give 
the aspect of having a partially truncated colum ella . Peritreme 
complete. 

The type, Cat. No. 4162&, U.S.N.M., comes from Cape San Lucas. 
It has the last nuclear whorl and 8 postnuclear turns and measures: 
Lenglii, 7.1 mm.; diameter, 3 nun. Cat. No. 4062o, U.S.N.M., con¬ 
tains 2 specimens from the same locality. Cat. No. 46160, U.S.N.M., 
1 specimen from Santa Maria Bay, Lower California. 

BISSOINA SUZATLAinCA, neWEvei^ 

Plate 30, figs. 1,3. 

Shell small, elongate-conic, milk white. Nuclear whorls small, IJ, 
forming a depressed spire which gives the apex of the shell a truncated 
appearance. Pos1>-nuclear whorls moderately rounded, appressed at 
the summit, marked by moderately strong, quite regularly disposed, 
rounded axial ribs, of which 14 .occur upon the first and second, 16 
upon the third, 18 upon the fourth, 24 upon the fifth, and 26 upon 
the penultimate turn. These ribs become somewhat enfeebled 
toward the summit, where they render the suture feebly sinuous. 
Intercostal spaces about as wide as the ribs, crossed between the 
sutures by numerous microscopic striations. Sutures feebly im¬ 
pressed. Base rather ^ort, well rounded, marked by the continua¬ 
tions of the axial ribs and 13 equal, and equally spaced, riender, spiral 
threads which extend prominently across the intercostal spaces and 
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become obsolete on the ribs.- Aperture small, cbanneled anteriorly 
and posteriorly; outer lip very thick; reinforced immediately behind 
the edge by a strong varix; iimer lip very thick, sinuous, appressed to 
the base, the anterior portion beiog so arranged as to give the aperture 
the appearance of ha-ving a truncated columeUa. 

The 2 cotypes and 9 other specimens, Cat. No. 46153, U.S.N.M., 
come from the Gulf of California. The young specimen of the two 
cot 37 pes shows the nuclear whorls. The adult has lost all the nuclear 
tnms, having 7 postnudear whorls, which measure: Length, 6 mm.; 
diameter, 2.2 mm. Cat. No. 46154, U.S.N.M., contains 9 specimens 
from the Gulf of California. Cat. No. 46165, U.S.N.M., 4 specimens 
from the same place. Cat. No. 23763, U.S.N.M., 3 specimens from 
Mazatlan. Cat. No. 46153, U.S.N.M., 3 specimens from the Gulf of 
California. Cat. No. 59338, U.S.N.M., 20 specimens from Acapulco, 
Mexico. Cat. No. 251588, U.S.N.M., 3 specimens from Puerto Angeles, 
Oaxaca, Mexico. 

RISSOINA HELENA, new species. 

Plate 28, fig. 2. 

Shell elongate-conic, yellowish white. (Nuclear whorls decollated.) 
Postnudear whorls moderately rounded, very weakly shouldered at 
the summit, marked by very strong, slightly protraotive axial ribs, 
of which 14 occur upon the first, 16 upon the second, 18 upon the third, 
and 22 upon the penultimate turn. Intercostal spaces about as wide 
as the ribs, marked between the sutures by a^bout 30 well mcised 
spiral striations, which are about as far apart as the spaces that sepa¬ 
rate them, causing these to appear as slender lirations. Base moder¬ 
ately long, wen rounded, -without fasciole, marked by the continua¬ 
tions of the axial ribs which extend to the umbilical nbmk and numer¬ 
ous spiral lirations, which are a little stronger here than on the spire. 
Aperture small, slightly channeled anteriorly and posteriorly; outer 
lip thick, reinforced immediately behind the edge by a thick varix; 
inner lip thick, appressed to the base, thickening anteriorly in such 
a way as to give the aperture the aspect of ha-ving a tnmcated 
columella. 

The type and another specimen of this species. Oat. No. 149341, 
U.S.N.M., come from Peru. The type has 6 postnudear whorls and 
measures: Length, 7.2 nun.; diameter, 3.1 nom. 

RISSOINA lO, new species. 

Plate 28, fig. 4. . 

Shell large, dongate-conic, yellowish white. Nuclear whorls decol¬ 
lated. Postnudear whorls slightly rounded, almost flattened in 
the middle between the suttires, weakly shouldered at the summit, 
marked by strong, rounded, slightly sinuous, decidedly protraotive 



NO. 2094. MOLLU8E8 OF THE GEHU8 RI880INA—BARTSaH. 


45 


fl.yial ribs which are about oue-half as broad as the spaces that sepa¬ 
rate them. Of these ribs, 12 occur upon the first, 14 upon the second, 
16 upon the third and fifth, 18 upon the sixth, 20 upon the seventh 
and penultimate turn. These ribs extend prominently to the sum¬ 
mit, rendering the suture sinuous. Intercostal spaces marked between 
the sutures by numerous exceedingly fine, closely spaced, spiral stiia- 
tions. On the later turn a few of the coarser basal threads appear 
inunediately above the suture. Base moderately long, marked by 
continuations of the axial ribs, which extend prominently to the 
umbilical nbink, where they become somewhat fused, forming a basal 
fasdole. The spiral structure of the base consists of about 15 threads, 
which pass over the intercostal spaces and the axial ribs. The 
spaces separating these threads are almost equal to the threads in 
width. Aperture small, oblique, auricular, slightly channeled ante¬ 
riorly and posteriorly. Outer lip thin at the edge, reinforced imme¬ 
diately behind the e^e by a strong varix. Inner hp thick, appressed 
to the base, &ee only at the extreme anterior margin, coimectmg 
with the outer lip at the posterior margin and rendering the peritreme 
complete. 

The type and another specimen. Cat. No. 46161, U.S.NJd., come 
from the Galapagos Islands. The type has 9 postnuclear whorls 
and measures: Length, 9 mm.; diameter, 3.5 mm. Cat. No. 56348, 
U.S.N.M., contains another specimen from the same locality. 

BISSOrSA DHTA, nev species. 

Plate 29, fig. 4. 

Shell medium size, elongate-conic, yellowish white. Nuclear 
whorls decollated. Postnuclear whorls moderately rounded, feebly 
shouldered at the summit, marked by strongly rounded, somewhat 
sinuous, protractive axial ribs of which 12 occur upon the first, 14 
upon the second, 16 upon the third and fourth, 18 upon the fifth, 
22 upon the sixth and the penultimate turn. These ribs extend 
prominently to the summit of the whorls, rendering the suture 
sinuous. Intercostal spaces about one and one-half times as wide 
as the ribs, marked between the sutures by exceedingly fine spiral 
striations. Base moderately long, marked by the continuations of 
the axial ribs, which extend prominently to the anterior portion of 
the base passing over the well-expressed fascicle. The spiral sculp¬ 
ture of the base consists of 16 low, broad cords which pass over the 
intercostal spaces and the ribs, appearing on the latter as overlap¬ 
ping tiles, the free edge being directed posteriorly. Aperture very 
oblique, small, auricular, channeled anteriorly and posteriorly; outer 
lip very thick within, reinforced immediately behind the edge by a 
strong varix; inner lip very thick, appressed and adnate to’ the base 
throu^out its entire length. 
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The type and two other specimens, Cat. No. 66350, U.S.N.M., come 
from the Galapagos Islands. The type has 8 postnuclear whorls and 
measures: Length, 7 mm.; diameter, 3 nun. 

RISSOmA EXPANSA Carpenter. 

Plate 28, fig. 5. 

Rissoina expama Carpentbb, Ann. and Mag. Nat. Hist., ser. 3, vol. 15,1865, 
pp. 399^00. 

Shell broadly conic, bluish white, semitranslucent. Nuclear whorls 
decollated. Postnuclear whorls increasing rapidly in size, much 
broader at the sutures than at the summit, which is almost ap- 
pressed; marked by low, broad, axial ribs which are less elevated and 
much wider at the periphery of the whorls than at the summit. Of 
these ribs, 16 occur upon the jftrst, 18 upon the second and third, 22 
upon the fourth, and 24 upon the penultimate turn. On the last two 
turns, these axial ribs become obsolete a little posterior to the 
periphery, leaving a narrow, smooth band in the sutures and on the 
posterior half of the base of the last whorl. The intercostal spaces 
are triangular in shape, being broader at the summit and narrowing 
at the suture, or periphery in the case of the last whorl. These spaces 
are not quite as wide as the ribs and are crossed by numerous, fine, 
spiral striations. Base inflated, well rounded, slightly concaved an¬ 
teriorly, marked by very feeble continuations of the axial ribs which 
are scarcely more expressed than lines of growth and about 13 spiral 
cords which are situated on the anterior half of the base growing grad¬ 
ually weaker from the anterior portion of the base to the middle. 
Aperture very oblique, strongly channeled anteriorly and posteriorly; 
outer lip thick, claw-shaped; inner lip moderately thick, sinuous, 
strongly appressed to the base and so arranged as to give the aper¬ 
ture the'aspect of having a truncated columella. 

Doctor Carpenter's type, Cat. No. 16954, U.S.N.M., comes from 
Mazatlan, Mexico. It has lost the nucleus and probably the first 
2 postnuclear turns. The 5 remaining measure: Length, 9.1 nun.; 
diameter, 4.7 mm. Cat. No. 69339, U.S.N.M., contains 2 specimens 
from Acapulco. Cat. No. 271642, U.S.N.M., 1 specimen from Guay- 
mas, the latter a perfect specimen in every way excepting the lost 
nucleus. The 2 early postnuclear whorls in this have 14 and 16 axial 
ribs respectively. The spiral sculpture is a little more strongly ex¬ 
pressed on the early whorls than on the succeeding turns. 

niSSOmA PENlNSTDflAniS, new species. 

Plate 29, fig. 1. 

Shell of medium size, elongate-conic, bluish white, semitranslucent. 
Early nuclear whorls decollated, one only remaining which is smooth. 
Postnuclear whorls increasing very regularly in size, flattened, much 
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■wider at the sutures than at the appressed' summit, marked by rery 
regular, moderately strong, protractiye asdal ribs of which 16 occur 
upon the first, 18 upon the second, 22 upon the third, 24 -upon the 
fourth, 30 upon the fifth, and 32 upon the penidtimate turn. These 
ribs extend prominently to the summit, which they render feebly 
crenulated. Intercostal spaces as "wide as the ribs, crossed by numer¬ 
ous, well-defined, equal, and equally spaced, incised, spiral lines, 28 of 
which occur between the sutures on the last txim. Sutures feebly im¬ 
pressed. Base of last whorl rather long, moderately rounded, marked 
by the continuations of the axial ribs which become very much enfeebled 
on the anterior portion of the base. In addition to the axial ribs, the 
base is marked with 19 almost equal and almost equally spaced spiral 
threads; these, in conjunction -with the axial ribs, give the base a 
cancellatedly sculptured appearance. Aperture large, channeled ante¬ 
riorly and posteriorly; outer lip patulous, very thick, reinforced imme¬ 
diately behind the edge by a strong varix; inner lip moderately thick, 
sinuous, appressed to the base and so arranged as to lend the aper¬ 
ture the aspect of ha'ving a partially truncated columella. 

The type and another specimen. Cat. No. 56349, U.S.N.M., come 
from Gape San Lucas. The type has the last nuclear whorl and 7 post- 
nuclear turns and measures: Length, 6 mm.; diameter, 1.5 mm. Cat. 
No. 45156, U.S.N.M., contains another specimen from the Gulf of 
California. 

HISSOINA ADAMSl, new species. 

Plate 30, fig. 5. 

Rmoajonus var. a. C. B. Adams, Ann. Lyc. Nat. Hist. N. Y., vol. 5,1852, p. 403. 

Shell elongate-conic, bluish-white "with a faint narrow, yellowish- 
white band marking the anterior boimdary of the posterior third of 
the spaces between the sutures. Nuclear whorls decollated. Post- 
nuclear whorls slightly roimded, appressed at the summit, marked 
by very regular, moderately protractive, sightly curved axial ribs, 
which are about as wide as the spaces that separate them. Of these 
ribs, 20 occur upon the second, 26 upon the third, 30 upon the fourth, 
36 upon the fifth and the penultimate whorl. The shallow inter¬ 
costal spaces are crossed by well-impressed spiral lines, of which 
about 25 occur between the sutures on the antepenultimate whorl. 
Sutures well impressed. Base short, prolonged, well rounded, 
marked by the feeble continuation of the ribs on the posterior two- 
thirds below the periphery, by about 13 spiral series of pits, which 
are broader and more deeply impressed than those of the spire, while 
on the extreme anterior portion of the base the spiral lines again 
become weakened. Aperture large, very oblique, decidedly patulous 
at the jimction of the outer and basal lip. Posterior angle acute; outer 
lip very much thickened at the edge. Columella short, 'with a decided 
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twist a little posterior to its junction, with the basal lip reflected ower 
and appressed to the base; parietal wall covered with, a thick callus, 
which connects the colum^a with the outer lip. 

The type, whith is in the Amherst collection, and comes from 
Panama, has lost the nucleus and the first portion of the postnudear 
whorl. The 7 remaining whorls measure: Length, 6 mm.; diameter, 
2.3 mm. 

BISSOmA TOWNSENDI, new species. 

Plate 29, fig. 3. 

Shell of medium size, elongate conic, bluish white. Nuclear 
whorls 3i, well rounded, smooth, shining; post-nuclear whorls 
appressed at the summit, moderately rounded, marked by strong, 
well-rounded, slightly protractive, axial ribs, of which 16 occur upon 
the first, 18 upon the second, 24 upon the third, 26 upon the fourth, 
38 upon the ^h, and 52 upon the last turn. The intercostal spaces 
on the first 3 whorls are a little more than twice as wide as the ribs, 
while on the next 2 they are about double as wide. On the last turn, 
however, they are only about one and one-half times as broad as the 
ribs. In addition to the axial sculpture, the intercostal spaces are 
marked by well-incised spiral lines, of which about 22 occur on the 
penultimate turn. Sutures slightly impressed. Base somewhat pro¬ 
duced, marked by the continuation of the axial ribs whidi extend 
to the umbilical chink, and by 13 well-rounded, somewhat irregularly 
spaced, spiral cords which are not quite as wide as the spaces that 
separate them. Aperture auricular; outer lip slightly channeled at 
the posterior angle and at the junction of the outer and basal lip; outer 
lip reinforced by a thick callus immediately behind the edge; col¬ 
umella short, stout, twisted and reflected over and appressed to the 
base; parietal wail covered with a thick callus which renders the 
peritreme complete. 

The type and 2 additional specimens. Cat. No. 266290, U.S.N.M., 
were dredged by the author at Agua Verde Bay, Lower California. 

The type has 6 postnudear whorls and measures: Length, 6.3 mm.‘; 
diameter, 2.1 mm. Two additional lots of this species, both collected 
by the author in the Gulf of California, are in the collection of the 
U.S.N.M.: Cat. No. 265934, 1 specimen dredged in shallow water at 
Muiege, and Cat. No. 267287, Gulf of California. 

BISSOUTA BARTBELOWI, new spedes. 

Plate 29, fig. 2. 

Shell very regularly elongate-conic, bluish white, nuclear whorls 3, 
well rounded, smooth. Postnudear whorls decidedly appressed at 
the summit, slightly rounded, the first two with a strong spiral cord 
which becomes decidedly weakened on the third whorl and disap¬ 
pears on the fourth. Axial sculpture consisting of closely placed 
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somewliat sinuous, rounded ribs which are much wider than the spaces 
which separate them, on the later whorls. On the jSrst three turns 
the intercostal spaces are about twice as wide as the ribs. Of these 
ribs 16 occur upon the first and second, 18 upon the third, 24 upon 
the fourth, 30 upon the fifth, and 38 upon the sixth and penultimate 
whorl. The intercostal spaces are crossed by spiral lirations, of 
which three occur between the summit and the shoulder on the first 
three turns and three between the shoulder and the base of the same 
turns. These spiral threads become less strong on the succeeding 
turns, and more closely spaced. On the last whorl 16 are present 
between the summit and the periphery. The spiral threads are not 
quite as wide as the spaces that separate them. Sutures moderately 
impressed. Periphery of the last whorl slightly angulated. Base rather 
short and well rounded, marked by the continuations of the axial 
ribs, and 20 spiral cords which become successively stronger from the 
periphery to the umbilical area. Aperture very oblique, decidedly 
channeled at the posterior angle and at the junction of the columella 
and the basal lip; outer lip decidedly twisted, reinforced immediately 
behind the edge with a^ thick callus, posterior portion drawn forward 
into a claw-shaped element; columella short, twisted, reflected over 
and appressed to the base; parietal wall covered with a thick callus, 
which renders the peritreme complete. 

The type and 106 specimens of this species, Cat. No. 267666, were 
dredged by the author at the head of Concepcion Bay, Lower California, 
in 2 to 4 fathoms of water. The type has 8 postnuclear whorls and 
measures: Length, 7 mm.; diameter, 3 mm. 

niSSOINA KELSEYI DaU and Baitsdi. 

Plate 30, fig. 4. 

Risdoa Mseyi Bajjl and Babtsch, The Nautilus, vol. 16, 1902, p. Q4=Alaba 
oMroydi DAiiL, The Nautilus, vol. 19, 1905. p. 15, 

Shell cylindric-conic, varying in color from yellow to light red, 
unicolor or longitudinally streaked. Nuclear whorls 2, well rounded, 
smooth. Postnuclear whorls slightly shouldered at the summit, 
marked by obsolete, broad, rounded, low, axial ribs, of which 12 
occur upon the first and second, and 14 upon the third and fourth, 
while on the penultimate whorl they are altogether wanting. In 
addition to the axial ribs, the whorls are marked by strongly incised, 
spiral lines, which are a little closer spaced at the summit of the 
whorls than at the suture. Of these, 15 occur upon the third, and 
22 upon the penultimate turn between the sutures. Suture moder¬ 
ately constricted. Periphery of the last whorl well rounded. Base 
moderately long, well rounded, marked like the spire by about 10 
subequal and irregularly spaced, incised, spiral lines. Aperture 
irregularly oval, oblique; posterior angle obtuse; outer lip thick; 

81022®—Proc.N.M.vol.49—15-4 
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columella short, strongly curved and decidedly reflected over and 
appressed to the base; parietal wall covered with a thick caMus, which 
joins the posterior angle of the aperture to the reflected edge of the 
columella, rendering the peritreme complete. 

The type and 2 specimens, Cat. No. 168605, U.S.N.M., come from 
San Diego, California. The type has 6 postnuclear whorls and meas¬ 
ures; Length, 6.3 mm.; diameter, 2.5 mm. 

The following specimens have been examined: 

Cat. No. 168605, U.S.N.M., 3 specimens from San Diego, California, 
one=figured type. Cat. No. 158771, U,S.N.M., 2 specimens from San 
Pedro, California, dredged in 10 fathoms (type of A. oldroydi Dali.). 
Cat. No. 128355, U.S,N,M., 8 specimens from San Pedro, California 
(beach drift and also living). Cat. No. 151732, D.S.N.M., 4 speci¬ 
mens fromSan Pedro, California. Cat. No. 213368, U.S.N.M., XJ.S.B.F. 
station 2932, 20 specimens off Coronados, California, in 20 fathoms, 
on gray sand and broken shell bottom. Cat. No. 271643, U.S.N.M., 
XJ,S.B.F. station 4347, off Point Loma Light, California, in 55-^8 
fathoms, on fltne gray sand, broken shell, sponge, and mud bottom. 
(One specimen.) 

SISSOIHA lAPAZANA. new species. 

Plate 30, fig. 6. 

Shell of medium size, milk white, excepting a single narrow periph¬ 
eral band of golden brown. Nuclear whorls large, a little more 
than two, well rounded, forming a manuxulated apex. Postnuclear 
whorls well rounded, appressed at the summit, overhanging, and 
marked by about 14 feebly developed, distantly spaced axi^ riba 
which are obsolete on the fist and last turns. These ribs are about 
one-third as wide as the spaces that separate them. In addition 
to the axial ribs the whorls are crossed by subequaJ and subequally 
spaced, sinuous, spiral threads of which 7 occur on the first, 8 on the 
second, 11 on the third and fourth, and about 16 on the last turn. 
Of these the primary threads have been split usually on their mid¬ 
dle by the intercalation of incised lines. The lines separating these 
cords are narrower, than the cords. Sutures well impressed. Periph¬ 
ery of the last whorl well rounded. Base short, well roimdod, 
marked by about 10 low, broad, spiral cords. Aperture large; 
outer lip very effuse, thin, showing the external sculpture within; 
inner lip strongly curved, thin, reflected over and appressed to the 

The type, Cat.No.211410,U.S.N.M., was dredged by the U.S. Bureau 
of Fisheries steamer ATba^oss at station 2823 in 26^ fathoms on broken 
dieU bottom off La Paz, Gulf of CaJifo mia . It is a perfect specimen 
having almost 6 postnuclear whorls and measures; Length, 6 
mm.; diameter, 2 mm. 
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XUSSOIHA COHTABX7LATA 

RisBoma coThtahulata M9kch, Mai. Blatt, vol. 7,1861, p. 68. 

Stell cyliudric, scalate, with straight, distantly spaced, axial ribs. 
Of th^e ribs, which are squarish, about 14 occur upon the last 
turn. They are sharply cusped at the summit and joined together 
at the periphery by a strong spiral cord. Suture channeled. The 
axial ribs on the last whorl are joined on the middle by a squarish 
spiral cord. Columella encircled by a spiral cord. Aperture trian¬ 
gular lunate. Length, 3 mm.; diameter, 1 mm. A single specimen 
from Sonsonate. 

To the above M5rch adds: 

Riasoa scalcaria Frem. Mon., fig. 32, lias a great resemblance to this species, and has 
likewise a decollated apex. Rissoa notabilis Adams, Pan. Shells, p. 181, is not unlike 
it. The axial ribs and the two basal keels are angular with very deep interspaces. 

Carpenter, ^ makes the following statement regarding the Rissoa 
notabilis: 

After drawing this unique ehell carefully under the microscope, and ma.1ring copious 
notes on the diagnosis from the specimen, an untoward cough lodged it among the 
meshes of the curator’s carpet, whence I endeavored in vain to extricate it. This 
unfortunate accident, however, is the less to be r^etted, as I can state with perfect 
confidence that it was exactly identical with another shell in the collection, p. 255, 
q, V. ; and with M. 498, Parthmia quinqueeincta. The “concave summits” of the riba 
imply that the ribs are sharp, with concave interstices; and the “upper keel ” is simply 
due to the angulation of the whorls. Though the lip was broken, the columellar plait 
as well as the sinistra! apex, escaped the professor’s notice. 

RISSOINA HISnA, new species. 

Plate 33, fig. 9. 

Shell minute, highly polished, milk white. Nuclear whorls a 
little more than one, smooth, well rounded. Postnuclear whorls 
moderately rounded, appressed at the summit, polished, marked by 
exceedingly finej microscopic, incremental lines only. Sutures moder¬ 
ately impressed. Periphery of the last who cl well rounded, marked 
by a single incised line. Base moderately long, well rounded, pro¬ 
vided with a strong fasciole anteriorly, polished, marked by a single 
incised line which is a little anterior to the peripheral one which it 
equals in length. Aperture very irregular in outline, oblique, chan¬ 
neled anteriorly and posteriorly; outer lip claw-shaped, twisted and 
sinuous, having a little projection in the ndddle of the basal line 
reinforced immediately behind by a strong varix; inner lip tbio, 
appressed to the base with which it becomes completely fused, 
the continuations of the curved basal fasciole being r^ponsible for 
the projection on the basal lip. 

The type, Cat. No. 151927, U.S.N.M., and another specimen were 
dredged by the U. S. Bureau of Fisheries steamer at stations 


1 Proc. Zool. Soc. London, 1863, p, 189. 
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2826 to 2828 ia 9i to 10 fathoms, off La Paz, Gulf of California. The 
type has 9 postuuclear whorls and measures: Iisogth, 2.8 mm.; diam* 
eter, 1.1 mm. 

USSOUTA Z3SI.TItEIU DeFolln. 

Plate 31, 3. 

Bistoma teltneri DeFouk, Les Meleagrinicoles, p. 47,1867, pi. 5, fig. 1. 

Shell elongate-conio, white, shining. Nuclear whorls smooth, well 
rounded, forming a helicoid spire. Postnuclear whorls marked by 
feebly developed, decidedly protractive, closely spaced, rounded axial 
ribs, of which DePolin figures about 26 on the sixth, 28 on the sev¬ 
enth, 30 on the eighth, and 42 on the penultimate turn. Intercostal 
spaces very feebly impressed, smooth. Suture well marked.' Base 
moderately long, slightly concaved anteriorly, crossed by the contin¬ 
uations of the axial ribs triiich extend to the umbilical chink and 
about 14 equal and equally spaced, spiral lirations which pass over 
the intercostal spaces and ribs. Aperture rather large, channeled 
anteriorly and posteriorly; outer lip effuse, reinforced immediately 
behind the edge by a strong varix; inner lip sinuous, thick and 
appressed to the base. 

DeFolin’s figure shows a shell of 10 whorls which measures: Length, 
4.5 nun.; diameter, 1.8 mm. It comes either from Panama or 
N^ritos Island (probably Negros, Philippine Islands). I have 
not seen this specimen. 


SISSOIBfA UUKAE De FoUn. 

Plate 31, fig. 7. 

Bissoina lawae Db Foun, Fonds de la Mer, vol. 1,1870, p. 263, vol. 24, fig. 3. 

Shell small, ovate-conic, crystalline, shining. Apex subacute. 
"Whorls 8, sutures moderately well impressed, the last whorl equaling 
the rest of the shell in length. Base well rounded, smooth, excepting 
a series of weakly developed spiral threads. Aperture semilimar, 
oblique; outer lip thickened, spirally lirated within. 

De Folin’s t 37 pe comes from Panama and measures: Ijength, 2 mm.; 
diameter, 1 mm. 

I have not seen this species and quote De Folin’s description and 
copy his figure. 

RISSOINA BI7RRAGEI, new species. 

Plate 32, fig. 3. 

Shell small, broadly conic, bluish white; nuclear whorls 2J, well 
rounded, smooth; postnuclear whorls somewhat inflated, shouldered 
near the summit, marked by very strong, curved, protractive, sub- 
lamellar axial ribs, of which 12 occur upon the first, 14 upon the 
second and third, 16 upon the fourth, and 18 upon the penultimate 
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turn. These ribs become slightly attenuated near the summit, fre¬ 
quently fusing there, -with the ribs of the preceding turn. Intercostal 
spaces about three times as \nde as the ribs; marked bylines of growth 
only. Sutures well impressed. Periphery of the last whorl well 
rounded. Base somewhat produced, marked by the continuations 
of the axial ribs, which fuse at the columella and there form a some¬ 
what tumid area. Aperture oval; s%htly channeled at the posterior 
angle and at the junction of the colmnella and the outer lip; outer 
lip reinforced by a thick callus immediately behind the edge; col¬ 
umella short, very thick, and. somewhat reflected and appressed to 
the base; parietal waU covered with a thick callus which renders 
the peritreme complete. 

The type and 12 specimens. Cat. No. 266595, were dredged by the 
author in shallow water in San Francisquito Bay, Gulf of California. 
The type has 6 postnuclear whorls and measures: Length, 3.7 mm.; 
diameter, 1.6 nun. 

In ad<Btion to these, the following specimens, all dredged by the 
author in the Gulf of California, are in the collection of theU.S.N. M.: 

Cat. No. 267155, 1 specimen from the same locality; Cat. No. 
264653, 1 specimen from the head of Concepcion Bay; Cat. No. 
267623, 5 specimens from head of Concepcion Bay; Cat. No. 267662, 
an additional specimen from same locality; Cat. No. 265940, 16 
specimens from Mulege; Cat. No. 266287, 2 specimens from Agua 
Verde Bay. 

RISSOINA Z7EREINA, new species. 

Plate 32, fig. 1. 

Shell small, elongate-conic, milk white. Nuclear whorls 3, de¬ 
cidedly rormded, scarcely increasing in diameter, forming a pupoid 
apex. Postnuclear whorls well rounded, increasing regularly m size, 
feebly shouldered at the summit, marked by strong, retractive axial 
ribs which are about one-half as wide as the spaces that separate 
them. Of these ribs, 14 occur upon the first and second, 16 upon the 
third, 18 upon the fourth, and 22 upon the penultimate turn. Inter¬ 
costal spaces well impressed, smooth. Suture strongly impressed, 
slightly sinuous. Base of the last whorl somewhat prolonged, mod¬ 
erately rounded, marked only by the continuations of the axial ribs 
which extend prominently to the umbilical area. Aperture large, 
feebly channeled anteriorly and posteriorly; outer lip thickened at 
the edge, thin deep within, where the external sculpture may be seen 
by transmitted light; a strong varix reinforces the outer lip immedi¬ 
ately behind its edge. Iimer lip thick, slightly sinuous, appressed 
to the base, rendering the peritreme complete. 

The type and eight additional specimens were obtained in shell 
washings at Point Abreojos, Lower California. The type has 5 J post¬ 
nuclear whorls and measures: Length, 4.3 mm.; diameter, 2 mm. 
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Cat. No. 105674, U.S.N.M., contains 9 specimens from the same lo¬ 
cality. Cat. No. 106560, tr.SJ!TJ4., 2 specimens from San Ignacio 
Lagoon. Cat. No. 106545, U.S.N.M., 2 specimens from Scammons 
Lagoon. 

SISSOINA SFrnSA Mttrdi. 

Plate 32, fig. 7. 

Rimma effusa M8rch, Mai. Blatt., vol. 7,1860, p. 67. 

Shell small, elongate-conic, yellowish white, translucent. Of the 
nuclear whorls the last volution only remains, the first half of which 
is well rounded and smooth, while the second half bears a small, 
acute spiral keel on its mid^e. Postnuclear whorls strongly, slop- 
ingly, shouldered at the summit, marked by very flexuous, strong, 
acute axial ribs, of which 10 occur upon the first, 12 upon the second, 
14 upon the third, and 16 upon the remaining whorls. These ribs 
extend prominently over the shoulder at the summit where they 
take a protractive curve which emphasizes decidedly the sinuosity 
of the ribs. The intercostal spaces are strongly impressed and about 
three times as wide as the ribs. Sutures moderately constricted. 
The periphery of the last whorl well romded, base somewhat pro¬ 
longed, well rounded, marked by the continuation of the axial ribs 
which extend prominently to the callus at the end. Aperture mod¬ 
erately large, irr^ularly ovate, feebly channeled anteriorly and 
posteriorly; outer lip moderately thick at the edge, reinforced im¬ 
mediately behind the edge by a strong varix; inner lip twisted and 
strongly cxuved, stropgly reflected over and appressed to the base 
in the form of a callus; parietal wall covered by a thick callus which 
renders the peritreme complete. The entire peritreme is heavier in 
this shell than in any other we have seen from the west coast. 

Our description and figure have been based upon the type which 
was kindly loaned to us by Mr. Ad. Jensen of the Zoological Museum, 
of Copenhagen. The type has 6 postnuclear whorls and measures: 
length, 4.8 mm.; diameter, 1.9 mm. Locality, Central America, with¬ 
out specific designation. 

SISSOUTA mmSTOCENA, new species. 

Plate 82, fig. 2. 

Shell small, elongate-ovate, yellowish white. Nuclear whorls de¬ 
collated. Postnuclear whorls well rounded, appressed at the sum¬ 
mit, marked by very strong, distantly spaced, lameHiform, pro- 
tractive, axial ribs which form continuous series from the apex of 
the shell to the base. Of these ribs 12 occur upon the first to third 
whorls and 14 upon the remaining turns. Intercostal spaces a little 
more than three times as wide as the ribs, smooth. Suture moder¬ 
ately impressed, rendered wavy by the strong axial ribs. Base well 
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rouaded, short, marked by the continuations of the asdal ribs which 
^tend to the mnbilical area. Aperture rather lai^e, slightly chan¬ 
neled anteriorly and posteriorly; outer lip very thick, reinforced im¬ 
mediately behind the edge by a strong variz; inner lip very thick, 
somewhat sinuous, appressed to the base. Peristome complete. 

The type and another specimen. Cat. No. 7976, U.S.N.M., come 
from the Lower Pleistocene of San Diego. The type has 6 whorls 
and measures: Length, 4.8 mm.; diameter, 1.8 mm. 

BISSOIHA CAUFORKICA, new species. 

Plate 33, Sg. 1. 

Shell very minute, elongate-conic, semi-translucent, yellowish 
white. Nuclear whorls 27, well rounded, smooth. Postnuclear 
turns well roxmded, marked by strong, decidedly protractive, slightly 
sinuous azial ribs which are about half as wide as the spaces that 
separate them. Of these ribs 14 occur upon the first, and 16 upon 
the remaining turns. These ribs eztend strongly from the summit 
to the sutures on each turn and are not at ^ constricted below the 
summit. The intercostal spaces are deep, well rounded, and smooth. 
Suture strongly impressed. Periphery of the last whorl well rounded, 
marked by the continuation of the azial ribs which eztend over the 
somewhat prolonged base to the umbilical chink where they become 
slightly fused on the tumid area stirrounding the umbilical re^on. 
Aperture oval; slightly channeled at the posterior angle and at the 
junction of the outer lip and the columella; outer lip reinforced 
immediately behind the edge by a thick calltis; columella strongly 
reflected over and appressed to the base; parietal wall covered with 
a thick callus which renders the peritreme complete. 

The type, Cat. No. 271644, XJ.S.N.M., was dredged in 3 fathoms 
off South Coronado Island by Doctor Baker. It has 6 postnuclear 
whorls and measures: Length, 2.8mm.; diameter, 1.2mm. Cat. No. 
271646, U.S.N.M., contains the tip of a young specimen from Cata¬ 
lina Island, Califomia. 

BISSOZRA CLANDESTmA C. S. Adams. 

Plate 32, fig. 5. 

Hissoa ekmdestina 0. B. Adams, Ann. Lyc. Nat. Bist. N. Y., vol. 5,1852, p. 401. 

Shell very small, elongate-ovate, yeHowish-white. Nuclear whorls 
3J, smooth, well roxmded, separated by a well impressed suture. 
Post-nuclear whorls moderately rounded, appressed at the summit, 
marked by protractive, somewhat sinuoxis, rather strong axial ribs, 
of which 14 occur upon the first, 16 upon the second and third, and 
20 upon the penultimate turn. The spaces between the axial ribs 
are about three times as wide as the ribs and are smooth. Suture 
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rendered sinuous by tbe sununit of the stroiig asial ribs. Peri¬ 
phery well rounded. Base moderately long, well rounded. Aperture 
decidedly oblique, oval; posterior angle acute, slightly channeled; 
outer lip very thick, reinforced by a callus on the outside; colu¬ 
mella short, curved, very thick, reflected over and appressed to the 
base as a very thick callus; parietal wall covered with a thick callus 
which coimect the outer lip and tiie insertion of the columella. 

Three specimens of this species are in the collection of Amherst 
College. They were collected by Professor Adams at Panama and 
served for his description. The one described and figured above 
has 5 postnudear whorls in addition to the nucleus, and measures: 
Length, 3 mm.; diameter, 1.2 mm. 

HISSOINA MEXZCANA» new species. 

Plate 33, fig. 6. 

Shell small, narrowly eloi^ate-eonic, bluish white, semi-translucent. 
Nuclear whorls 2, well rounded, smooth, forming a truncated pupoid 
apex. Postnudear whorls appressed at the summit, moderately 
well rounded, marked by well developed, retractive, axial ribs which 
are about one-half as wide as the spaces that separate them and 
form continuous series from the apex to the base. Of these ribs 12 
occur upon the first, 14 upon the second, 16 upon the third and the 
penultimate turn. Intercostal spaces smooth. Suture slightly 
wavy, feebly impressed. Base of the last whorl sl%htly produced, 
marked by the continuatiohs of the axial ribs which extend promi¬ 
nently to the umbilical area. Aperture moderately large, weakly 
channded anteriorly and posteriorly; outer lip thin within where 
the external sculpture is seen by transmitted light, thick at the 
edge and reinforced immediately behind the edge by a strong varix; 
inner lip thickened, appressed to the base, rendering the peritreme 
complete. 

The type. Cat. No. 271646, U.S.N.M., was collected by the author 
along the rocky shores at Mazatlan. It has 4} postnudear whorls 
and measures: Length, 2.7 mm.; diameter, 1.2 mm. Cat. No. 
15422, U.S.N.M., contains 1 specimen from Guacomayo, Mexico, and 
Cat. No. 46167, U.S.N.M., 1 specimen from the Gulf of California. 

niSSOmA BAXERI Bortsdi. 

Plate 33, £g. 4. 

Ristoina hdkeri Babtsch, Nautilus, voL 16,1902, p. 9. 

Shell small, sub-diaphanous, milk white. Nudear whorls 2, 
quite large, with beveled shoulder, smooth. Postnudear whorls 
well rounded, somewhat angulated at the anterior termination of 
the posterior fourth between the sutures, ornamented by 12 to 14 
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well developed, narrow, sinuous, protractive, axial ribs. Intercostal 
spaces about foiir times as wide as the ribs, marked by slender, 
very stroi^, axial threads. Sutures well impressed. Periphery of 
the last whorl well rounded. Base rendered concaved in the middle 
by a slender fascicle at its anterior termination, marked by the 
feeble continuations of the axial ribs and threads. Aperture large, 
very oblique, sub-oval, slightly notched at the posterior angle; outer 
lip reinforced by a thick varix immediately behind the edge; inner 
lip slender, strongly curved, appressed to the base, parietal wall 
covered with a thick callus. 

The type. Cat. No. 130562, U.S.N.M., comes from San Pedro, 
California. It has 5 postnuclear whorls and measures: Length, 2.7 
mm.; diameter, 1 mm. Cat. No. 271647, U.S-N.M., 1 specimen from 
Pacific Beach. Cat. No. 225186, XJ.S.N.M., 2 specimens dredged in 
3 fathoms off Cbronado Island. I have also seen it, from 12 
fathoms, off Monterey, California. Cat. No. 271648, U.S.N.M!., 
1 spedmen from Whites Point, California. Two from the same 
locality are m Mrs. Oldroyd’s collection. • One in Dr. Pred Baker’s 
collection came from 3 to 7 fathonos, off Coronados Island, California. 

SlSSOmA WOODWAKOn Carpenter. 

Plate 31, figs. 2, 5. 

Rissoma vmodvmrdii CABPENTEit, Gat. Mazatlan SlteUs, 1856, p. 357. 

Shell small, elongate-ovate, semitranslucent. Nudear whorls a 
little more than 3, smooth, forming a well elevated helicoid apex. 
Postnudear whorls well rounded, marked by slender, lamelliform, 
protractive, axial ribs of which 12 occur upon the first and second 
and 14 upon the remaining whorls. These ribs are about one-fourth 
as wide as the spaces that separate them. The intercostal spaces 
are marked by lines of growth which appear as fine lirations on the 
early whorls, becoming obsolete on the later. Sutures strongly 
impressed. Aperture deddedly oblique; posterior angle acute, outer 
lip thickened at the edge; inner lip very thick, refiected over and 
appressed to the base, joining this with the outer lip to form a con¬ 
tinuous peristome. 

Seventy specimens of this species were collected on Ghama and 
Spondylus; 11 of these are on Tablet 1706 in the Liverpool collection 
at the British Museum and 2 additional ones are on Tablet 1707 at 
the same place. Doctor Carpenter mentions in his Catalogue of 
MEazatlan Shells that an unusually large specimen measures: Length, 
3 mm.; diameter, 0.8 mm. 

I have not seen this species and %ure an unpublished camera 
luoida drawing by Doctor Carpenter of it. 
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lUSSOmA ItBWCOMBEI OaS. 

Plate 33, fig. 7. 

Rtssoina newamibei DaIiTi, BuU. Nat. Soc. Biitidi Columbia, No. 2,1897, art. 1, 
p. 14, pi. 1, fiig. 2. 

Shell «TioB.nj elongate-conic, yellowish white. Nuclear whorls 2, 
well rounded, smooth. Postnuclear whorls well rounded, appressed 
at the summit, marked on the first whorl by about 30 slender, pro- 
tractive, aidal threads which are almost as wide as the spaces that 
separate them. On the second whorl about 42 of the same strength 
occur; here also the first indication of the more prominent ribs 
which are characteristic of the subsequent whorb, occurs. On the 
third whorl there are 14 slender, narrow, somewhat sinuous, pro- 
tractive axial ribs which are about one-fourth as wide as the spaces 
that separate them. In the intercostal spaces of these whorls there 
are usually three of the finer riblets described for the whorls above. 
On the last whorl, the prominent riblets again become enfeebled 
and the surface is marked by about 36 of the finer threads. Sutures 
moderately impressed. Periphery of the last whorl well rounded. 
Base slightly concaved in the middle, marked by the continuations 
of the axial riblets. Aperture rather laige, very oblique, slightly 
channeled posteriorly; outer Hp claw-shaped, effuse, reinforced imme¬ 
diately beMnd the e<]^e by a moderately thick varix; inner lip strongly 
curved, refiected over and appressed to the base; parietal waU covered 
with a moderately thick callus which renders the peritreme complete. 

The type. Cat. No. 107421, U.S.N.M., was dredged in 20 fathoms 
in Cumsheava Inlet, Vancouver Island. It has almost 5 postnuclear 
whorls and measures: Length, 3 mm.; diameter, 1.1 mm. 

RISSOINA CLEO, new species. 

Plate 83, fig. 3. 

Shell small, elongate-conic, milk white. Nuclear whorls 2, well 
rounded, slightly shouldered near the summit. Postnuclear whorls 
well rounded, very feebly shouldered at the summit, marked by 
slender, very distantly spaced, somewhat sinuous, decidedly pro- 
tractive axial ribs, of which 16 occur upon the first, 18 upon the 
second and third, and 20 upon the penultimate whorl. Intercostal 
spaces about four times as wide as the ribs, marked by numerous, 
fine, irregular wavy markings which give a watered silk effect. 
Suture moderately constricted. Periphery well rounded. Base of 
last whorl moderately long, concaved in the middle, having a slender 
fascicle at its anterior termination, marked by the feeble continual 
tions of the axial ribs and the same wavy scrdptuci^ observed in the 
intercostal spaces of the spire. Aperture large, decidedly effuse, 
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feebly channeled posteriorly; outer lip very thick and effuse, rein¬ 
forced immediately behind the edge by a thick varix; inner lip 
slender, curved and appressed at the base; parietal wall covered with 
a thick callus which renders the peritreme complete. 

The type. Cat. No. 226456, U.SJ^Jd., was dredged in 3 fathoms 
off South Coronado Island. It has almost 5 postnuclear whorls 
and measures: Length, 2.8 mm.; diameter, 1.2 mm. 

SISSOINA CBESOSEN^, ttev spedSB. 

Plate 33, fig. 5. 

Shell elongate-ovate, diaphanous. Nuclear whorls 2, Well rounded, 
smooth. Postnuclear whorls well rounded, appressed at the sixm- 
mit, smooth, excepting feeble lines, of growth and an occasional 
stronger thread. Suture moderately constricted. Periphery of the 
last whorl well rounded. Base moderately weU rounded, without 
fasdolb, marked Uke the spire. Aperture rather large, decidedly 
oblique, effuse at the junction of the outer and basal lips, feebly 
channeled anteriorly; outer lip thin; inner lip strongly curved, 
reflected over and adnate to the base; parietal wall covered with 
a moderately thick callus. 

The type. Cat. No. 129318, U.S.N.M., was dredged by the U. S. 
Bureau of Fisheries steamer Albatross at station 2983 in 68 fathoms 
on sand bottom, bottom temperature 65°, off Cerros Island, Lower 
California. It has 6 postnuclear whorls and measures: Length, 
2.4 mm.; diameter, 1.2 nun. 

SISSOINA DAIXI, new species. 

Plate 33, fig. 2. 

Shell small, elongate-conic, subdiaphanous. Nuclear whorls 
almost 2, inj^ted, well rounded, smooth. Postnuclear whorls 
moderately rounded, appressed at the summit, the appressed por¬ 
tion being somewhat excurved, lending the whorls the aspect of 
having a double suture. Whorls marked by numerous, very fine, 
closely spaced, almost vertical, axial threads which are about as wide 
as the spaces that separate them. Suture feebly impressed. Peri¬ 
phery of the last whorl well rounded. Base moderately long, well 
roimded, marked like the spire. Aperture moderaly l^e, ovate; 
outer lip somewhat effuse, tHck at i^e edge, thin within where the 
external sculpture is seen through the substance of the shell; inner 
lip moderately thick, strongly curved, reflected over and adnate to 
the base. Parietal wall covered with a thick callus which renders 
the peritreme complete. 

Cat. No. 107281, U.S.N.M., contains the type and 18 specimens 
from San Pedro, Cal. The type has almost 6 postnudear whorls 
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and measuies: Length, 2.8 mm.; diameter, 1 mm. Sixty-one speci¬ 
mens were examined from the same locality, in Mrs. Oldroyd’s collec¬ 
tion. Cat. No. 129334, U.S.N.M., contains 8 specimens from San 
Pedro. Cat. No. 225187, U.S.N.M., 3 specimens, dredged in 3 
fathoms off South Coronado Island. 

SISSOIHA COROHADEirSIS, 110W speetea. 

Plate 33, fig. 8. 

Shell small, elongate-conic, milk white. Nuclear whorls a little 
more than 2, well rounded, smooth. Postnuclear whorls moderately 
rounded, appressed at the sununit, the appressed portion slightly 
excurved, marked by lender, slightly protractive, somewhat sinuous, 
axial threads of which 40 occur upon the first, 42 upon the second, 
48 upon the third, 56 upon the fourth, and 52 upon the penultimate 
turn. These threads are separated by intercostal spaces about as wide 
as the threads. Suture well impressed. Periphery of the last whorl 
well rounded. Base rather diort, slightly concaTed, marked by the 
continuations of the axial threads which extend undiminished to the 
umbilical area. Aperture oval, posterior angle acute; outer Up thin 
at the edge, thickened immediately behind the edge by a varix, thin 
deep within where the external sculpture shines through the sub¬ 
stance of the shell; inner lip short, strongly curved, reflected over 
and adnate to the base; parietal wall covered with a thick callus 
which renders the peritreme complete. 

The type, Cat. No. 271649, U.S.N.M., was dredged by the L. S. 
Bureau of Fisheries steamer AUatross at station 2932 in 20 fathoms, 
on gray sand and broken shell bottom, bottom temperature 58°, off 
Los Coronados Islands. The t3rpe has 6 postnuclear whorls and 
measures: Length, 3.5 mm.; diameter, 1.3 mm. Cat. No. 271650, 
U.S.N.M., 1 specimen, dredged by the ATbaiross at station 4309 in 
67 to 78 fathoms on sand, shell and rocky bottom, off Point Loma, 
California. Cat. No. 162663, U.S.N.M., 1 specimen from San Martin 
Maud, Lower California. 

RISSOQTA JAimS C. B. Adams. 

Plate 32, fig. 8. 

Kmoaianm 0. B. Adams, Ann. Lyc. Nat. Hist. N. Y., vol. 5,1852, p. 403. 

The type of i?. janus in the Amherst collection, collected by C. B* 
Adams, at Panama, is a very badly worn medium sized Rissoina, in 
which the ribs have been worn down to such an extent that one can 
scarcely count them. There are probably 20 on each of the last 2 
whorls. It is absolutely impossible to decide whether spiral sculpture 
may have been present or absent. The only thing that will help in 
the identification of the present form with good material is the out¬ 
line. The part of the original description referring to this character 
evidently belongs to var. a, which is now named R. adamsi. 
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The specimen has lost the nucleus; the 6 whorls remaining measure: 
Length, 4.5 mm.; diameter, 2mm. 

I have seen nothing in the collection examined that we could refer 
to this species. 

RISSOmA (Folinia) SIGNAE. new name. 

Plate 31,5gs. 1,4. 

=sRissoa insignis Db Folin, Meleagiinicoles, 1867, pp. 48-49, pi. 6, figs. 2 and 3, 

not JRissoa insignis Adams and Eeeve, 1860. 

Shell elongate-ovate, white. Nuclear whorls 2, well rounded, 
smooth; post-nuclear whorls exceedingly, strongly, tabulatedly 
shouldered at the summit, the axial ribs terminating at the angle of 
the shoulders m strong cusps. Axial ribs 12 upon all the turns, 
strong, sublamellar. Intercostal spaces about three times as wide as 
the ribs, crossed by very regular, j^e, spiral striations. Sutures ren¬ 
dered deeply channeled by the summit of the whorls and wavy by the 
strong axial ribs. Periphery well rounded, base somewhat produced, 
marked by the continuations of the axial ribs, which become 
evanescent on the middle and fine spiral striations; anteriorly at the 
msertion of the columella a strong fasciole is present. Aperture oval, 
consisting of almost two openings—one the main portion, the other 
smaller portion connected with this by a narrow slit. It is really 
formed by a triangular projection of the strongly callused outer lip 
and another, equally strong, projecting inward from the strong 
parietal callus to meet this; columella strongly curved. 

The type, which is said to come from Negrito Island Goc. ?) or 
Margarita Island, Bay of Panama, measures: Length, 2.2 mm.; 
diameter, 1.2 mm. 

EXPLANATION OF PLATES, 

The meaaurement cited after each species is the actual leiigth of the specimen. 

Plate 28. 

Fig. 1, R, gism, new species, type, 7 nim., p. 41. 

2. R. helem, new species, type, 7.2 mm., p. 44. 

3. R, famlla, new species, type, 7.1 mm., p. 43. 

4. R. io, new species, type, 9 mm., p. 44. 

5. R, expansa Carpenter, type, 9.1 mm., p. 46. 

6. R. stricta Menke, 8.7 mm., p. 39. 

Plate 29. 

Fig. 1. R. pminmlans, new species, type, 6 mm., p. 46. 

2. R, hartJielowi, new species, type, 7 mm., p. 48. 

3. jR. iotimsendi, new species, type, 5.3 mm., p. 48, 

4. R. dina, new species. The fine sculpture on the spire has been omitted. 

Type, 7 mm., p. 46. 

5. R, fortis 0. B. Adams. The fine sculpture on the spire has been omitted. 

Ootype, 7.5 mm., p. 40. 

6. R. fortis 0, B. Adams. The fine sculpture on the spire has been omitted. 

Cotype, 6 mm., p. 40. 
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Pla-Te 30. 

Fig. 1, JR. mazatlanica, new species, cotype, 6 mm., p, 43. 

2. B. excolpa, new species, t3rpe, 4.1 mm., p. 39. 

3. B. rmMlanioaj new species, cotype, p. 43. 

4. B, helseyi Dali and Bartsch type, 6.3 mm., p. 49. 

6. B. adamd, new species, type, 6 mm., p. 47. 

6, jR. lapazamLy new species, type, 6 mm., p. 60. 

Plate 31. 

Fig. 1. B. signas, new name, type, 2.2 mm., p. 61. 

2. B. woodwardii Carpenter, back view, cotype, 3 mm., p. 57. 

3. jR. zeltneH De Folin, type, 4.5 mm., p. 62. 

4. B. signae, new name, back of basal portion of last whorl, p. 61. . 

6. B, woodwardii Carpenter, cotype, 3 mm., p. 57. 

6. jR. inca D’Orbrigny, 8 mm., p. 42. 

7. B. laurae De Folin, type, 2 mm., p. 52. 

8. JR. inca D’Orbigny, 8 mm., p. 42. 

Plate 32. 

Fig. 1. B. nerema, new species, type, 4.3 mm., p. 53. 

2. B. plektoceTia, new species, t3rpe, 4.8 mm., p. 64. 

3. B, burragei, new species, type, 3.7 mm., p. 52. 

4. B. firmata C. B. Adams, t^e, 4.7 mm.—type of B. scalarifonrm, p. 38. 

5. B. clandestina C. B, Adams, type, 3 mm., p. 65. 

6. B. firmata C. B. Adams, type, 4.7 mm., p. 38. 

7. B. effasa Mdrch, type, 4.8 mm., p. 54. 

8. B. janus C. B. Adams, type, 4.5 mm., p. 60. 

Plate 33. 

Fig, 1. B. califomica^ new species, type, 2.8 mm., p. 55. 

2. B. dallif new sjpecies, type, 2.8 mm., p. 59. 

3. jR. cleo, new species, type, 2.8 mm., p. 58. 

-4. jR. bakeri Bartsch, type, 2.7 mm., p, 56. 

5. B. cerrocensiSf new species, type, 2.4 mm., p. 59. 

6. jR. inexicana, new species, type, 2.7 mm., p. 56. 

7. jR. newcombei Dali, type, 3 mm., p. 58. 

8. .R. coronadoensiSj new species, type, 3.5 mm., p. 60. 

9. B. new species, type, 2.8 mm., p. 51. 
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Recent and Fossil West American Rissoinas. 

For explanation of plate see page 61.» 
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Recent and Fossil West American Rissoinas. 
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Recent and Fossil West American Rissoinas. 
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Recent and Fossil West American Rissoinas. 
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A REVISION OF THE NORTH AMERICAN ICHNEUMON- 
FLIES OF THE SUBFAMILY OPIINAE. 


By A. B. Gahan, 

Of the Bureau of JEnUmology, United States BepejohnerU of AgrieuUure. 

^It is the intention to present, in the following pages, a synoptic 
^rision of the Braconid subfamily Opiinae for North America, 
Sicluding only those Mexican and West Indian species the types or 
^aratypes of which are in the United States National Museum. 
Keys to genera and species are accompanied by descriptions of 
nineteen new species, together with some notes on described forms. 

With the exception of seven species described by H. L. Viereck, 
the types of which are in the Snow collection at the University of 
Kansas and not obtainable, type or paratype specimens of all the 
described species have been studied. Through Prof. S. J. Hunter, 
entomologist of Kansas University, notes on the Viereck types were 
obtained which, together with the original descriptions, have per¬ 
mitted the placing of these species in the keys. 

Thanks are due and are cheerfully accorded to the Rev. V. A. 
Huard, of the Provincial Museum, Quebec, Canada, for the loan of the 
Provancher types, and to Prof. S. J. Hunter for the notes already 
referred to. 

Superfamily ICHNEUMONOIDEA. 

Famfly BRACONIDAE. 

Subfamily OPIIXAm. 

1862. OpMdae Fobrster, family 24, Verb. d. Naturh. ver-Preuas. Kheinl., vol. 10, 
pp. 229, 268. 

1885. Opiides M&bsball, Trans. Ent. Soc. London, p. 11. 

1887. Opiinae Cresson, Syn. Hym. Nordi America, pp. 66,61. 

1888. Opddae Mabshaix, Spec. d. Hym. d. Ear., vol. 4, p. 67. 

1901. Opiinae Ashubad, Pioc. XT. S. Nat. Mas., vol. 23, pp. 112,133. 

1904. Opiinae Szbfuobti, Wytsman’s Genera Insectorum, Braconidae, pp. 6 
and 158. 

Head transverse; occiput (except in the genus Admm) never 
completely marked though usually margined at the sides; mandi¬ 
bles crossing at the tips and bi-dentate at apex; dypeus either fitting 
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close to the mandibles or arcuated anteriorly leaving a transverse, 
elliptical opening between; antennae filiform. Thorax rather short 
and robust, the parapsidal grooves present or absent; anterior 
wings with three cubital cells, radial cell complete (open in the 
genus Ademon) and terminating at or somewhat before the wing 
apex though never shorter on the anterior margin of the wing than 
the length of the stigma, submedian ceU usually a little longer than 
the median cell, anal cell never divided by a transverse nervm*e; 
posterior wing with the radius usually effaced, the submedian cell as 
measured on the median nervure at least one-third the length of the 
median. Legs normal, the posterior tibial spurs short. Abdomen 
inserted between the posterior coxae, subsessile or subpetiolatejj 
usually shorter than the combined head and thorax, ovate or 
tical, the apical segments often somewhat retracted in the fema’PJ" 
ovipositor variable, more often concealed or very short but frequent ' 
as long as the abdomen or even longer. 

Many Opiinae are not readily separated from some of the smaller 
Braconinae while others can easily be mistaken for small Alysiids, 
They can be distinguished from Braconines, however, by the longer 
submedian ceU of the hind wing and the slightly different character 
of the opening between the clypeus and mandibles. From Alysiids 
they may always be distinguished by the mandibles. 

The group offers a few good characters for the separation of species 
but does not yidd itself readily to separation into well-defined genera. 
Many of the recorded genera are based upon trivial -and unrdiable 
characters which mahe their retention impossible. 

American writers have confined themsdves almost entirely to 
descriptions of isolated species in this group. Dr. W. H. Ashmead 
has given a generic synopsis in his Classification of the Ichneumon- 
Flies which is, however, largely a translation from Foerster. Cres- 
son, Provancher, Ashmead, Viereck, and the writer have published 
d^criptions of species. Of those described by Provancher, only four 
species axe properly placed in Opiinae. Several of Ashmead’s species 
also prove to belong in other groups of the Braconidae while four spe¬ 
cies described by him as Alysiids are really Opiines. 

A number of forms are known to the writer, descriptions of which 
are not included in this paper for the reason that they are repre¬ 
sented only by imperfect specimens or specimens accompanied by 
insufficient data. 

Species of Opiinae have been recorded as parasitic on Dipterous, 
Coleopterous, and Lepidoperous insects. The usual hosts are phy¬ 
tophagous Diptera, belonging to the families Agromyzidae, Ttype- 
tidae, Anthomyidae, and related families, but there can belittle doubt 
that some species do attack Lepidopterous leaf-miners. That any are 
parasitic on Coleoptera remains to be proven. 
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Silv^tri’s observations on the parasites of African fruit flies ^ and 
my own experience indicate that the egg of the parasite is apparently 
in all cases depQsited in or upon the host larva in one of its immature 
stages. In all instances observed, the host larva completed its devel¬ 
opment and assumed the pupal stage before being killed by the para¬ 
site, The parasitic larva then underwent its transformation in the 
puparium and emerged at about the time when the adult fly would 
have emerged. 

BIBLIOGRAPHY OP THE GENERA AND THEIR SYNONYMY. 
Ademon Haltpay, Bnt. Mag., vol. 1, 1833, p. 266. 

Alloiyjpua Fobrstbr, Verh. Naturh. ver. preuss. Rheinl., vol. 19,1862, p. 259=»OplxL8. 
Apodesmia Pobrster, Vehr. Naturh. ver. preuss. Rheinl., vol. 19,1862, p. 259ssOpixLS. 
Aulonotm Ashmbap, Oauad, Ent., vol. 32, 1900, p. 368=Opius. 

Austroopius Szbpligeti, Termes Puzetek, vol. 23,1900, p. 64: 

Biophihora F 9 BRSTBR, Verb. Naturh. ver. preuss. Rheinl., vol. 19,1862, p. 259»Opiii8. 
Biosteres Foerstbr, Verh. Naturh. ver. preuss. Rheinl., vol. 19,1862, p. 259aiaOpius. 
CephalopUtes Szepligeti, Termes Puzetek, vol. 20,1897, p. 600. 

ChUotricMa Pobrster, Verh. Naturh. ver. preuss. Rheinl., vol. 19, 1862, p, 268=» 
Opius. 

Cryptonastea Pobrster, Verh. Naturh. ver. preuss. Rheinl,, vol. 19,1862, p. 260** 
Oplus. 

Desmatophorus Thomson, Opus. Ent., 1895, p. 2194=*Opius. 

Demiostoma Pobrster, Verh. Naturh. ver. preuss. Rheinl., voL 19, 1862, p. 260"« 
Opius. V 

Diachasma Pobrster, Verh. Nateh. ver. preuss. Rheinl., vol. 19,1862, p. 269=»Opius. 
IXachamdTnorpka Vibrbok, Proc. U. S. Nat. Mus., vol. 44,1913, p. 641»Opius. 
Diraphua Wbsmabl, Nouv. Mem. Acad. Sc. Bruxelles, vol. 11, 1838, p. 89=Gna3np- 
todou. 

Burytenes Pobrster, Verh. Naturh. ver. preuss. Rheinl., vol. 19, 1862, p. 269. 
JButnchopaia Pobrster, Verh. Naturh. ver. preuss. Rheinl., vol. 19, 1862, p. 260«» 
Opius. 

Giardinaia Perbz, Zool. Jahrb. Syst., vol. 15, 1902, p. 631. 

Gnamptodon Haliday, Ent. Mag., vol. 1,1833, p. 265, 

Hedylus Marshall, Trans. Ent. Soc. Lond., 1891, p. 16. 

Eol^oius Pobrster, Verh. Naturh. ver preuss. Rheinl., vol. 19,1862, p. 259«BOpiiu. 
Eypocynodua Pobrster, ..Verh. Naturh, ver preuss. Rheinl., voL 19, 1862, p. 260«« 
Opius. 

Hypolabia Pobrster, Verh. Naturh. ver preuss. Rheinl,, vol, 19,1862, p. 260«®Opius, 
Xytocro .Pobrster, Verh. Natrirh, ver preuss. Rheinl., vol 19, 1862, p. 258»Oplus. 
Mesotagea Foerstbr, Verh. Naturh. ver preuss. Rheinl., vol. 19, 1862, p. 258** 
?Hedylus. 

Nosopoea Foerstbr, Verh. Naturh. ver preuss. Rheinl., vol. 19,1862, p. 260nOpius. 
Opiellua Ashmbad, Can. Ent., vol. 32, 1900, p. 368»Opius. 

Opius Wbsmabl, Nouv. Mem. Acad. Sc. Bruxelles, vol. ?9, 1835, p. 115. 
Phaedrotoma Foerstbr, Verh. Naturh, ver preuss. RhdLnl., vol. 19, 1862, p. 260«3 
Opius. 

Wwbdoapilua Thomson, Opus. Ent., 1895, p. 2198=Opius. 

Bhahdoapihia Pobrster, Verh. Naturh. ver preuss. Rheinl., vol. 19, 1862, p. 259= 
Opius. 

1 Bull. No. 3, Piv. of Ent. Hawaiian Board of Agriouifcuro and Forestary. 
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BMno^us Foerstbe, Verh. Natarh. vor preuss. Kheinl.} vol. 19, 1862, p. 268. 
StenmpilusFoBn&iE^, Vedb.. Naturh. ver preuas. Rheiiil., vol. 19,1862, p. 259a»OpiTU. 
Stiropius Oahebon, Joum. Roy. Agri. and Com. Soc. British Guiana, 1911, p. 329. 
Snlydns Butsson, Ann. Soc. Ent. Fr., 1897, p. 354, * 

Therobohis Foerstbb, Verh. Naturh. ver preuss. Rheinl,, vol. 19,1862, p. 260»;0pilis* 
Tridiopms Thomson, Opus. Ent., 1895, p. 2176=Opius. 

Trigcnospilus Ashmeau, Proc. TJ. S. Nat. Mus., vol. 23, 1901, p. 134»»?Opliis. 

Utetes Foebsteb, Verh. Naturh. ver preuss. Rheinl., vol. 19, 1862, p, 261=sOpiixs. 
Zetetes Fobrstbe, Vech.'Naturh. ver preuss. Rheinl., vol. 19, 1862, p. 258=Opiiis. 

The treatment of the genera as given here does not differ radically 
from that by Szepligeti except that the genera Biosteres aad Diac^ 
asnifi; are combined ■with Opius. After a careful study of all the 
available material, including a number of Buropean species, the 
writer is convinced that it is impossible to point out any character 
or group of characters that will always separate thi^e groups. The 
extremes of the genus Opius as thus constituted appear at first 
glance to be quite different insects, but there is such a perfect grada¬ 
tion and duplication of characters from one type to the other that I 
ani compelled to believe that they should constitute but one genus. 
The name Biosteres has been shown by Viereck ‘ to be isogenotypic 
with O^us Wesmael, and to attempt to retain the old grouping would 
necessitate changing the generic names of the majority of described 
Opiinae. 

Stiropms is a genus desmbed by CamOTon from South America 
^ce the publication of Szepligeti’s monograph. 

Qiair^nom, de^bed by De Strfani Perez, is too insufficiently char- 
actenzed to permit of its being placed in the key. It may or may 
not be an Opiine. 

BiascTuisminurrpJva Viereck, described from India, can not be dis- 
tinguished from Opius as here defined. 

TrigonospUus Ashmead, the type of which has not been located, is 
believed also to be an Opius. 


Xey to the genera. 

1 . Ocdpat completely maigined; radial nervure e&ced before attainii^ the wii^ 

maigin; body rr^olosely sculptured. Ademon Haliday. 

Occipital Carina incomplete; radial nervure attaining the wing margin; body 
usually smooth, and polished..... 2 * 

2. Suturiform articulation deep, foveolate, and strongly arched, the convexity of the 

arch toward the apex of the abdomen; third tergite with an oblique furrow from 

the anterior middle to the lateral margins. Gnamptodon Bialiday. 

Suturiform articulation ohTOlete, or if defined, then straight, shallow, and not 

foveolate; third tergite without oblique furrows.3. 

S. Clypeusthree-toothed. ;_.l . Sulydus Du Buysson. 

Clypeus not three-toothed.... .... 4 . 

4. Clypeus with a stout horn. Ehinophis Foerster. 

Clypeus without a hom. 6 . 


I Ball. 83, U. S. Nfit. Mas., 1914, p. 21. 
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5 . Fust 9 .nd second abdominal tergites with a median carina; second abscissa of radius 

not longer than the second transverse cubitus. Simpius Cameron. 

Second teigite always without a median carina; second abscissa of radius usually 
longer than the second transverse cubitus. 6 . 

6 . Face with two stout horns...-. Cephiloplites Szepligeti. 

Face without horns.7. 

7 . First cubital cross vein thicker than the other veins. Austroopius Szepligeti. 

First cubital cross vein normal. 8 . 

8 . Radius arising from the extreme base of the stigma.. Evrytenes Foerster. 

Radius arising distinctly beyond the base of stigma.9. 

9 . Abdomen subpetiolate, the first tergite at least three times as long as broad; sub- 

discoidaJ nervure arising from the upper angle of the second discoidal cell; second 
cubital cell short, the second radial abscissa scarcely longer than the second 
cubital crossvein. Medylus Mars hall . 

Abdomen subsessile or sessile, the first tergite not thriee times as long as broad; 
Bubdiscoidal nervure arising at or below the middle of the second discoidal cell; 
second abscissa of radius longer. Opius Wesmael. 

Genus ADEMON Haliday. 

This genus is cliaracterized by the completely margined occiput, 
the open radial cell, and the rugulose sculpture of the body. The 
recurrent nervure joins the first cubital cell some distance brfore the 
basal nervure, the second abscissa of radius is about equal to the 
first cubital cross vein, and the stigma is rather long and narrow. 
Ashmead placed the genus ia his tribe Ehyssalini, but both Marshal 
and Szepligeti have placed it with the Opiinae. The writer doubts 
its aflBnity with the Opiinae, but has induded it here for want of a 
better understanding of its rdationship. 

ABBMOn mOER Ashmead. 

Rhyssalug niger Ashmead, Bull. HI. St. Lab. Nat. Hist., vol. 4,1895, p. 276. 

Mide .—Length 2 mm. Head, thorax, and abdomen to apex of 
third s^ment finely coriaceous and opaque; head transverse nar¬ 
rowed behind, the posterior orbits receding and broader than the 
width of the eyes; face rugose, the clypeus smooth, less than twice as 
broad as long and applied close to the mandibles; occiput concave, the 
occipital carina prominent; vertex behind the ocelli with a small 
subtriangular smooth area boimded by sharp carinae; antennae very 
slender, 24-j ointed, the first flagellar j oint much longer than the second 
and following jointe; mesoscutum with the parapsidal grooves effaced 
except anteriorly; mesopleurae with a crenulate impression below 
propodeum irregularly rugose with a median longitudinal carina; 
wings longer than the whole body, the stigma long and narrow; legs 
very long and slender; abdomen ovate, about as long as the head and 
thorax, its fitrst tergite much wider at apex than at base; suturiform 
articulation distinct, the third segmnet not half as long as the second; 
apical segments smooth. Body color brownish-black; antennal pedi¬ 
cel, mandibles, all coxae, and all femorae yellow; apices of femorae, 
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all tibiae, and all tarsi dark brown; antennae black; wing veins and 
stigma pale brownisli. 

Habitat —^Havana, Illinois. 

Fom specimens bearing Illinois State Laboratory of Natural His¬ 
tory, No. 13068. According to Mr. 0. A. Hart these specimens were 
taken by him September 23, 1894, on the shore of Quiver Lake, near 
Havana, Illinois, where they were found running about on the surface 
of duckweed (Lemna). 

Genus GNAMPTODON Haliday. 

This genus is like Opius, except that the second abscissa of radius 
is scarcely longer than the first abscissa, the second cubital cell very 
short, and the abdomen is quite different, the suture between the 
second and third tergites being deep, foveolate, and strongly arched, 
while the third tergite has an oblique furrow from the anterior middle 
to the lateral margins. The second tergite has a transverse, smooth, 
slightly raised area at base, 

GNAMPTODON NEPTICULAE IWhwer. 

Plate 34, fig. 1; plate 35, fig. 13. 

Orumptodon nepticulae Eohwee, Proc. XT. S. Nat. Mus., vol. 49,1915, p. 229. 

Habitat —Virginia. 

Host.—Nepticula castaneaefolieUa. 

Genus OPIXJS Wesmael. 

The genus is sufiBLciently characterized in the description of the 
subfamily and the generic key. As here constituted the genus 
includes the vast majority of the American species of Opiinae. 

Key to the specks of Opius. 

1. Second abscissa of radius shorter or scarcely longer than the first cubital cross 

vein.2. 

Second abscissa of radius longer than the first cubital cross vein.11. 

2. Mesopleurae striate, the striae arcuately curving from the superior to the posterior 

margin; abdominal tergites wrinkled.. .secundus Viereck. 

Mesopleurae not striate; abdominal tergites not all wrinkled... 3. 

3. Dorsum of the mesothorax granularly sculptured; first transverse cubitus nearly 

obsolete; parapsidal grooves impressed and terminating posteriorly in a striate 
area; first and second abdominal tergites and basal border of the third striate. 

appalachicoltis Viereck’ 

Dorsum of the mesothorax smooth; first transverse cubitus distinct; parapsidal 
grooves incomplete and rarely terminating in a striate area; first and second 


tergites sometimes striate.4, 

4. Malar space longer than the width of a mandible at base.5, 

Malar space shorter than the width of a mandible at base.10, 

5. Posterior wing with a distinct postnervellus;* ovipositor strongly exserted.6. 

Posterior wing without a distinct postnervellus; ovipositor short. 8, 


^ The name postnervellus is applied to a crossvein or stub of a vein, interstitial with the basal nervuie 
in the posterior wing, and extending backward toward the posterior margin of the wing, parallel with 
thenervellus. 
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6 . Second tergite striate; wings hyaline. rndleuB, new species. 

Second tergite smooth; wings blackish or fuscous. 7. 

7. Clypeus anteriorly produced medially into an obtuse angle; mesopleural impres. 

sion smooth. crawfordi Yiereck. 

Clypeus anteriorly truncate or only slightly rounded; mesopleural impression 
crenate. sanguineus Ashmead. 

8. Mesopleurae with a crenate impression.9. 

Mesopleural impression smooth. hikakense Ashmead. 

also indotatm Yiereck. 

9. First abscissa of radius almost as long as the second and nearly half the length of 

the transverse cubitus; parapsidal grooves impressed to the middle of the 

mesoscutum... ^olUus Provancher. 

First abscissa of radius not half the length of the second and not more than one- 
third the length of the first cubital cross vein; parapsidal grooves effaced except 
at the anterior lateral angles of the mesoscutum. anthomyiae Ashmead. 

10. Mesopleural impression smooth; postnervellus absent; ovipositor scarcely ex- 

serted; color black../ovsoZato Ashmead. 

Mesopleural iinpression crenate; postnervellus present; ovipositor longer than the 
abdomen; color stramineous. .ferrugineusj new species. 

11. Eyes small and nearly circular; malar space longer than the width of a mandible; 

mesopleural impression strongly crenate; mesoscutum without an impression 
medially in front of the scutellum; second tergite striate; ovipositor nearly as 
long as the abdomen; length, 4.25 mm.; head, teg^ulae, legs, and abdomen 


beneath pale yellow; rest of body black. jU^avicepSj new species. 

Eyes distinctly oval; malar space shorter than the width of a mandible, or, if 
longer, then not combining all of the above characters. 12. 


12. Eyes distinctly diverging below and unusually large; ocell-ocular line hardly 

twice as long as the greatest diameter of an ocellus; malar space about half as 
long as the width of a mandible; wings fuscous; ovipositor about half the 
length of the abdomen; body-color testaceous; head and legs blackish. 

vierechij new species. 

Eyes not especially large and not diverging below; ocell-ocular line usually dis¬ 
tinctly more than twice as long as the diameter of an ocellus; if shorter, then 
not combining all of the above characters-..13. 

13. Ovipositor as long as the body; posterior orbits about as broad as the diameter of 

the eye; clypeus and mandibles hardly separated; mesopleural impression 
smooth; mesoscutum without a median impression; antennae inserted about 
. the middle of the eyes, 47-jointed; hind tibiae, all tarsi, the eyes and ocelli 

black; rest of the body pale testaceous. Imnneitarsis, new species. 

Ovipositor much shorter; otherwise not combining all of the above characters.. 14. 

14. Head unusually thick antero-posteriorly, apparently not more than twice as 

broad as long as seen from above; posterior orbits broad and only slightly 
doping; broad opening between mandibles and clypeus; mesoscutum without 
a median impression;*mesopleural impression smooth; ovipositor half as long 
as the abdomen; head and thorax black; legs and abdomen testaceous; length 
3.5 mm.cnwaicsps, new species. 


Head more transverse, appearing more than twice as broad as long; orbits some¬ 
times broad but usually more doping; otherwise not combining all of the abov^ 
characters. 15. 

15. Second abdomind tergite sculptured; suturiform articulation usually evident. 47, 

Second tergite smooth; suturiform articulation usually obsolete.16, 

16. Parapsidal grooves complete; antennae ringed with white.17. 

Farapddal grooves incomplete; antennae not ringed with white.18. 
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17. General color reddish yellow; recurrent nervure joining the first cubital cell; 

antennal joints lfi-19 indiusive white. oshTneadi Dalle Torre, 

General color black; recurrent nervure joining the second cubital cell; antennal 
joints beyond the 14th to the apex white, the two apical joints fuscous. 

dMticomiSf new species. 

18. Mesoscutum with a median dimple-like impression or longitudinal slit in front 

of the scutellum. 19, 

Mesoscutum without a median impression. 32. 

19. Mesopleurae with a crenulate or foveolate impression below the middle.20. 

Mesopleural impression smooth or absent. 28. 

20. Mandibles and clypeus fitting close together, without a distinct opening be¬ 

tween . 27. 

Mandibles and clypeus separated by a distinct opening. 21. 

21. Median impression on the mesoscutum slit-like, extending to or beyond the 

middle of the mesoscutum; yellowish species.22. 

Median impression on the mesoscutum not extending forward to the middle of 
the mesoscutum; (blackish species except anastrephae) . 23, 

22. Forewing from its base to apex of stigma fuscous; ovipositor nearly half as long 

as the abdomen. fuBcipenniSt new species. 

Forewing not fuscous; ovipositor short. camliculatu$, new species, 

23. Ovipositor nearly half as long as the abdomen; body color uniformly stramine¬ 

ous. anastrephae Viereck 

Ovipositor scarcely exserted; not uniformly stramineous...24. 

24. Head, except a spot surrounding the ocelli, yellow; antennae inserted about the 

middle of the eyes. provancheri Dalle Torre. 

Head blackish; antennae inserted a little above the middle of the eyes.. 25. 

25. General color piceo-succineus, the head above, dorsum of the mesothorax, and 

apex of abdomen brownie or piceus; length about 2 Gahan. 

Head and thorax polished black........26* 

26. Abdomen except the first teigite yellow..- Imnrmventm Cresson. 

Abdomen except the second tergite black. dnctus Provancher. 

27. Mandibles with a distinct tooth on the ventral margin near the base. 

mandiJbulans, new ^ecies. 

Ventral margin of the mandibles without a distinct tooth_ utdhensis Gahan. 

28. Mandibles with a distinct notch or tooth on the ventral margin near the base.. 29. 

Ventral margin of the mandibles without a notch or tooth at base.31, 

29. Propodeum not coarsely rugose, more or leas shining; stigma long and narrow; 

median impression on the mesonotum very slight, almost obsolete; first tergite 
nearly twice as long as broad and distinctly striate; first abscissa of radius rather 

long. amplm Ashmead. 

Propodeum rather coarsely rugose; stigma sub triangular; median impression on 

the mesonotum deep and distinct. 30. 

SO, Length 3.5 mm. hadniget Viereck, 

Length 2.75 mm. .foersteri, new species. 

31. Sides of the thorax and more or less of the dorsum brown or castaneous; tegument 

surrounding the median impression on the mesoscutum rugulose. 

nigrocastaneous Viereck. 

Thorax wholly black; mesoscutum wholly smooth —coloradermSt new species. 

32. Becuiient nervure joining the first cubital cell; mesoscutum conspicuously hairy 

all over. 33, 

Hecuiient nervure interstitial or joining the second cubital cell; mesoscutum 
notconapicuouslyhairy..-.. 34 . 
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33. Ptopodeum with a median longitudinl carina; mesoplexirae above the crenate 

impression smooth. rujocmctus, new species. 

Propodeum without a median carina; mesopleurae above the crenate impression 
distinctly reticulated. . . apicaliSi new species. 

34. Mesopleural impression crenate or foveolate. 35. 

Mesopleural impression smooth. 43. 

35. Head above, sides of thorax, and propodeum dark castaneous; face yellowish; 

propodeum nearly smooth; antennae 24-jomted in the male type. 

tibialis Ashmead. 


Head differently colored; thorax either wholly black or wholly pale yellow; 

propodeum usually rugose though not always...36. 

86. Uniformly pale yellow species.42. 

Black species, the head and abdomen sometimes marked with yeUowidb.37, 

37. Head with the face and orbits, at least, yellow. 38. 

Head black or with only the lower part of face yellowi^. 39. 

38. Mandibles fitting close to the clypeus; mesopleural impression only slightly 

rugulose. luteiceps Viereck. 

Mandibles and clypeus separated by a distinct opening; mesopleural impression 

strongly crenate... aberransYieieck. 

89. Length about two and one-half millimeters; propodeum rugose all over; antennae 

29-jointed in the type...*. urdfasdatvs Ashmead. 

Length about one and one-half millimeters; propodeum not entirely nigose, more 
or less shining, and indistinctly sculptured or smooth. 40. 

40. Second abscissa of radius more than twice as long as the first transverse cubitus; 

propodeum smooth; first tergite nearly smooth and dark red or piceus in color; 

second tergite piceus. immlanus Ashmead. 

Second abscissa of radius distinctly less than twice as long as the first transverse 
cubitus; propodeum not wholly smooth. 41, 

41. First tergite granularly sculptured and pale y^ow; second tergite also pale 

yellowi^..*. dimidiatus Ashmead. 

First tergite not granularly sculptured, black; second tergite blackish. 

tantillus Ashmead. 


42. Face practically smooth; recurrent nervure interstitial; antennae in the female 

type 29-jointed.-. intcrsHtialis Aifiimead. 

Face rugulose; recurrent nervure joining the lower angle of the second cubital cell; 
antennae in the female type 24-jomted. insularis Ai^mead. 

43. Mandibles with a distinct notch or tooth on the ventral margin near the base; 

radial cell short and broad, terminating much before the extreme wing-apex. 

^irhomif new species. 

Mandibles without a tooth or notch on the ventral margin; radial cell terminating 


only a little above the extreme wing-apex...44. 

44. Color testaceous or stramineous...v. 

Color black.46. 


45. Propodeum polished, smooth. commoduSt new species. 

Propodeum opaque, rugose.... dmtaUie Ashmead. 

46. Propodeum and first tergite smooth; mesopleural impression absent or nearly so; 

legs fuscous, their coxae blackish. hruneipes Gahan. 

Propodeum rugulose laterally and posteriorly; mesopleural impression present 
but smooth; legs including coxae pale. caridis Gahan. 

47. Face granularly rugulose; malar space distinctly longer than the width of a man¬ 

dible at base. sahini Ashmead. 

Face not granularly rugulose; malar space not distinctly longer than the base 
of mandible.48. 
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48. Ovipositor about half as long as the abdomen; two diverging furrows on the second 

teigiteprolonged nearly to the suturiform articulation. ,7nelanocephaltL8 Ashmead. 
Ovipositor concealed or very short; diverging furrows on the Second tergite im¬ 
pressed only at the base of the tergite.49. 

49. Thorax depressed, flattened above, wider between the wings than high dorso- 

ventrally; coalesced second and third teigites granularly sculptured from base 

to apex. striativentriSj new species. 

Thorax not depressed nor flattened above, not broader between the wings than 
high; coalesced second and third teigites sculptured before the suturiform 

articulation and either smooth or sculptured behind. 50, 

60. Coalesced second and third teigites sculptured from base to apex, or at least 
beyond the suturiform articulation; propodemn smooth or very finely rugu- 

lose. 51. 

Coalesced second and third teigites smooth beyond the suturiform articulation; 
propodeum rugose all over. 63, 

51. Piopodettm smooth and poHahed; second tergite black or blackish. 

mturalis Gahan. 

Propodeum finely rugulose at least laterally and posteriorly; second tergite yel¬ 
lowish. 52, 

52. Propodeum opaque, granularly punctate all over; coalesced second and third 

teigites wholly reddish stramineous, following segments only slightly darker; 

pleurae and propodeum reddish. gradllariae^ new species, 

Propodeum finely punctate laterally and posteriorly, more or less shining above; 
first tergite blackish; coalesced second and third teigites beyond the suturiform 
articulation black as are the following teigites; propodeum and pleurae black. 

nmu8 Provancher. 

53. H^dibles with the ventral margin complete; mesopleuial impression crenulate. 

oscmidis Ashmead, 

Mandibles with a deep notch or tooth on the ventral margin near the base; meso- 
pleural impression smooth...ommcant^s, new species, 

OPinS SECUUrnUS Viereck. 

, J>ia£liama secwnda Viereck, Trans. Kansas Acad. Sci., vol. 19, 1905, p. 272. 

The type of this species has not been seen by the writer and it 
may prove not to be an Opiiae. The striate mesopleurae and the 
wimkled abdominal tergites apparently distinguish it from any other 
species in our fauna. 

HaMtat —^Kansas. 

Host, —^Unknown. 


oms APPALACHICOLUS Vleieck. 

I>iachas7na appalcuMcola Viereck, Trans. Kansas Acad. Sci., vol. 19,1905, p. 273. 
Type in the Snow collection and not examined. Apparently differs 
from all other species in the granularly sculptured dorsum of the 
thorax. 

EabUd. —^Kansas. 

Hosi. —Unknown. 
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Opnrs MELLBUS, new spedes. 

Female .—Length 3 mm. Antennae longer than the body, 43- 
jointed in the type, the first flagellar joint about equal to the scape; 
head transverse, the vertex smooth and shi n i n g; Irons, smooth and 
bare medially but mth a few obscure punctures and fine hairs toward 
the eye margins; eyes broadly dliptical, very sightly narrowed bdow 
and wider than the posterior orbits; face below antennae punctate 
and hairy with a slight median ridge which terminates some distance 
above the dypeus; dypeus pimctate, about twice as wide as long 
down the middle, fitting dose to the mandibles, its anterior margin 
rounded. Thorax sparsdy pubescent, the hairs thickest on the 
propodeum and mesostemum; mesoscutum polished, trilobed, the 
parapsidal grooves nearly complete to the median slit-like impression 
in front of the scuteUum; mesopleurae with an impressed crenate area 
bdow, otherwise mostly smooth; propodeum irregularly rugose. 
Wings hyaline; stigma broad, the radius arising from about the middle 
of stigma and attaining the wing margin above the extreme wing- 
apex about the length of the second transverse cubitus; first abscissa 
of cubitus shorter than half the width of stigma, second abscissa about 
equaling the first transverse cubitus; recurrent nervure interstitial; 
posterior wmg with a distinct postnervellus. Abdomen ovate, a 
little longer than the thorax; first tergite striate with strong lateral 
and sublateral carinae; second tergite smooth laterally but with the 
median area strongly striate from the base to the subobsolete sutuii- 
form articulation, third and following tergites smooth; ovipositor 
exserted the length of the body; eyes, ocelli, flagellum, and ovipositor 
sheaths black; apical two-thirds of the posterior tibiae, their tarsi, 
the apical joint of the median and anterior tarsi, and the wing veins 
and stigma dark brown; remainder of the body reddish stramineous. 

Type-locality .—^Mount Washington, New Hampshire. 

Type. —Cat. No. 19356, U.S.N.M. 

Described from one specimen. Ashmead’s manuscript name is 
adopted. 


OPIUS CKAWFOBDI Weteck. 

Biaehaema crawfordi ViSKiiOE, Proc. .17. S. Nat. Miis., vol. 40,1911, p. 18L 
JHachama crawfordi Eeiun and Bccado, Bull. Sd. France et Belg., 1913, vul. 47, 
No. 2, p. 203, pi. 1. 

This is a laige yellowish species easily distinguished from all others 
Tc^ the characters ^ven in the table of species. There can be no 
doubt of the synonymy of the Keilin and Picado species with that 
of Viereck. The figure given by the former establishes the identity 
beyond question. 

MdbitaA. —Mexico. 

Host.—Anastrepha striaia. 



74 


PmOMBDtNCfB OF TBB NITJOVAL MUSEUM. 


TOL. 49. 


OPIUS SAKOTnxnSUS Aalun—d. 

Plate 35, figs, la, 15. 

PhaedroUma amgumm Ashmbab, Proc. U. S. Nat. Mus., 1888, p. 655. 

Ofivs 8(mgui7iea (Ashmead) Mabshauj, Trans. Eixt. Soc. Loud., 1891, p. 47. 
Phaedrotoma Bmguinea Ashmead, Insect Life, vol. 5, p. 135. 

HahitaL —^District of Columbia and Missouri. 

Host.—Trypeta electa. 

OPIUS KUKAKBNSB Ashmead. 

DemiosUma hjdxtheme Ashmead, Proc. Wa^. Acad. Sci.» vd. 4| 1902, p. 251. 

Host. —^Unknown. 

OPIUS nmOTATUS Vlarack. 

Bioateres indotatus Vibebok, Trans. Kansas Acad. Sci., vol. 19,1905, p. 273. 

This species has not been recognized and it can not be separated 
from the foregoing species by the original description. 

Habitat. —^Kansas. 

Host. —^Unknown. 

OPIUS POIxrus Provanchar. 

Plate 35, fig. 5. 

Ofiiu polihtg PaoTAKCHEB, Nat. Canad., vol. 14,1883, p. 16. 

Ojmt poKtus Pbotancheb, Faim. Oanad. Hymenop., 1883, p. 804. 

Hedyha polHia Pbovahcheb, Add. Faim. Oanad. Hymenop., 1888, p. 381. 

Very similar to anthmyiae but difieriu^ iu the characters made 
use of in the table of species. 

Hahitat .—Canada and New York. 

Host. —^Unknown. 

OPIUS ANTHOMnAB AduuMd. 

Plate 35, fig. 6. 

Opius mthomyiae Ashubad, Proc. U. S. Nat. Mna., 1888, p.'654. 

HcMlat. —^Mich^an. 

Host. —^A. dipterous leaf-miner in dock. 

OPIUS FOTBOLATUS AtblHMa. 

Plate 35, fig. 3. 

Opmsfoveolatm Ashhsad, Proc. TJ. S. Nat. Mus., 1888, p. 654. 

A series of spedmens of this species have been reared by the writer 
at Collie Park, Maryland, from leaves of Chenopodwm mined 

by Pegomyia, sp. 

Habitat .—^Maryland and Iowa. 

Host. — Pegomyia, sp. 
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OPKJ8 FERRVOmsUSi new specieB. 

FmaZfi.—Length 2 mm. Antenna longer than the body, 34- 
jointed in the type, the first joint of the flagellum about equal to the 
scape, joints toward the apex only a little longer than wide; head 
transverse; eyes elliptical, very slightly narrowed ventrally, wider 
than the posterior orbits; vertex and frons polished, very sparsdy 
hairy; face below antennae hairy, with sparse obscure punctures and 
a distinct median ridge from the antennal line to the cl3T)eu3; dypeus 
short, transverse, its anterior margin somewhat concave, leaving a 
wide opening between it and the mandibles. Thorax smooth, 
sparsely hairy, the hairs thickest on the propodeum and mesostemum; 
mesoscutum trilobed, the parapsidal grooves obsolete on the posterior 
half, a deep dimple-like fovea medially just in front of the scutellum; 
scutellum smooth; mesopleurae with a crenulate impression; pro¬ 
podeum rugose. Stigma of the forewing brood and triangular, the 
radius arising from about the middle; first radial abscissa about one- 
third as long as the stigma is wide; second abscissa very sli^tly 
longer than the first transverse cubitus; radial cell short, terminating 
above the extreme wing-apex a distance about equal to the combined 
first and second abscissae of radius; second cubital cell narrowed 
outwardly; recurrent nervure joining the second cubital cell close 
to the basal nervure. Abdomen ovate, not longer than the thorax, 
its first teigite slightly longer than broad, with sublateral carinae 
from base to apex, the posterior half of the tergite between tiie 
carinae rugulose; segments beyond the first smooth; ovipositor 
exserted about one and one-half times the length of the abdomen. 
Eyes, spot enclosed by the ocelli, and the flagellmn black; scape and 
pedicel brown; posterior tibiae except bas^y, all Of the posterior 
tarsi and the terminal joint of the median and anterior tarsi brownish; 
wing veins and stigma ydlowish-brown; ovipositor sheaths blackish; 
remainder of the body stramineous. 

Male .—^Antennae thirty-nine jointed in the type; abdomen brown¬ 
ie on the dorsum and not so broad as in the female; otherwise 
essentially like the female. 

IVpe.—Cat. No. 19357, U.S.N.M. 

Described from a female and a male in the United States National 
Museum, bearing the number 18814, which is an accession number of 
the Illinois State Laboratory of Natural History. Mr. C. A. Hart, of 
the latter institution, kindly furnished the following information from 
their records: “Taken in sweepings aloaag the shores of Lake Geneva, 
in Wisconsin, August 31, 1892.” 
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onus 9LAVICSPS. new qede*. 

F&mdle. —^Lcoogth 4.26 Ttim. Head transverse, a little wider than 
the thorax; face slightly hairy and indistinotly punctate, with a 
TuftHiftTi ridge; dypeus truncate anteriorly, a little more than three 
lames as wide as long down the middle and distinctly separated from 
tifcie mandibles by. a transverse opening; malar space slightly longer 
than the width of a mandible at base; eyes protruding and nearly 
drcular; occipital carina strongly developed at sides of the head, 
absent behind the vertex; ocell-ocular line more than three times the 
dimeter of an ocellus; mesoscutum polished, without a median 
impression posteriorly, the parapsidal grooves effaced except at the 
extreme anterior lateral angles; scutellum smooth; mesopleural im¬ 
pression broadly ovate and distinctly crenate; propodeum coarsely 
rugose; win^ hyaline, the stigma broadly lanceolate; recurrent ner- 
vure joining the second cubital cell some distance below the basal 
nervure; first radial abscissa shorter than half the width of stigma, 
second-abscissa slightly more than one and one-half times the length 
of the first transverse cubitus; radial ceU long and terminating some¬ 
what above the extreme wing-apex. Abdomen long-ovate, its first 
teigite not much longer than broad and coarsely longitudinally 
striate, with strong sublateral carinae originating near the lateral basal 
an^es and curved inward; suturiform articulation evident, second 
tergite striate, broad lateral margins of the second teigite and the 
third and following tergites smooth; ovipositor esserted nearly the 
length of the abdomen. Head except eyes, a spot enclosed by the 
ocelli, and the apices of mandibles stramineous; scape stramineous; 
flagellum black; thorax and dorsum of abdomen black, the venter 
of abdomen yellowish; legs including coxae pale stramineous; wing 
veins and stigma dark brown. 

■ Type. —Cat, No. 19368, U.S.N.M. 

One female specimen labelled Iowa Exp. Sta., Accession Catalog 
716. Mr. J. E. Guthrie, of the Iowa Agricultural College, mforms me 
that under the above accession number appears the following data: 
“Taken at Ames, la., by C. P. Gillette, July 4, 1890, sweeping in 
fields and woods.” 

OPIXTS VISRECKE, new spedes. 

Plate 34, fig. 2. 

FefffwU, —^Length. 4,5 mm. Head transverse, narrow antero-pos- 
teriorly, the posterior orhits above narrow and sloping; eyes very 
large; face smooth with a median ridge from the antennae to the 
cljpeus; clypeus smooth, nearly four times as broad as long down the 
middle^ separated from the mandibles by a broad opening; antennae 
broken; mesoscutum and scutellum smooth, polished, the parapsidal 
grooves deeply impressed anteriorly, becoming indistinct on the disk 
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of the mesoscutum; mesopleurae smooth mth an impressed oyal area 
below the mddle which is not strongly crennlate; propodeum rugose 
with a transrerse carinate luxe a short distance from the base and a 
mftdiii.n longitudinal carina before it to the base; the area behind the 
transverse carina is rugose medially with a large, shallow, subquad- 
rate pit, smooth within, at each lateral posterior an^e; metapleurae 
smooth with three more or less well defined large pits along the upper 
margin; stigma of the forewing broad, the radius arising a httle before 
its middle; second absdssa of radius about one and one-half times 
the length of the first transverse cubitus; first abscissa of radius less 
tlia.Ti the width of stigma; third abscissa curving slightly into the 
radial cell and attaining the wing margin only dightly above the 
extreme wing-apex; abdomen ovate, about as long as the thorax, its 
first tergite smooth with strong sublateral carinae from base to apex, 
and a median carina from about the middle to the apex; following 
tei^tes polished; ovipositor two-thirds the length of the abdomen. 
Head black, the clypeus and mandibles tinged with reddish; antennae 
black; thorax and abdomen dark stramineous; wings fuscous, the 
veins and stigma nearly black; all coxae and the posterior femorae 
concolorous with the thorax, rest of the legs dark reddish-brown. 

Type-locality. —Cuernavaca, Mexico. 

Type. —Cat. No. 19359, U.S.N.M. 

Described from one specimen labeled U. S. Dept. Agri., No. 2089. 
This specimen was sent to the Department of Agriculture by Mr. 
Koebde along with a lot of {Dia^Tiasma,) Opim cravtfordl and is pos¬ 
sibly a parasite of Anastrepha striata. 

OPIUS BRUmTBITARSlS, new a^pedee. 

Female .—^Length 5 mm. Head transverse, polished, the face im- 
punctate or nearly so, the clypeus with some 'large pxmctures; face 
with a strong median ridge; posterior orbits nearly as wide as the 
eyes; mandibles and clypeus hardly separated, the latter about two 
and one-half times as broad as long down the rooiddle; malar space 
about equal to the width of a mandible at base; ocdDl-ocular line 
more than three times the diameter of an ocellus; thorax smooth 
and polished, the parapsidal grooves nearly obsolete on the posterior 
half of the mesoscutum,. which is without a median impr^ion in 
front of the scutellum; mesopleural impression smooth; propodeum 
rugose laterally, nearly smooth medially; metapleurae smooth; first 
abdominal teigite slightly longer than broad, rugoso-punctate be¬ 
tween the sublateral carinae, nearly smooth along the lateral mar¬ 
gins; following tergites smooth; ovipositor about as long as the 
abdomen. Wings slightly infuscated on the basal half; stigma loi^ 
and not broad; first abscissa of radius about equal to half the width 
of stigma, second abscissa one and one-half times the length of the 
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first tranverse cubitiis. Eyes, ocelli, apices of mandibles, and an¬ 
tennae black; wing veins and stigma dark brown; all tarsi and tbe 
hind tibiae dark brown; remainder of body reddish stramineous. 

2V2>6.—Cat. No. 19360, U.S.KM. 

Described from a single specimen labded Ames, Iowa, without 
further data. 

OPITTS CKASSICSPS, new species. 

Plate 34, fig. 3; plate 35, fig. 2. 

Female .—^Length 3.5 mm. Head transverse, smooth, more than 
usually thick antero-posteriorly; posterior orbits broad and only 
slightly receding, not as broad as the eyes; face impunctate or nearly 
so, the median ridge very slight and not reachiiig to the dypeus; 
eyes short oval; malar space equal to about two-thirds the width of 
a mandible at base; clypeus about three times as wide as long down 
the middle, the anterior margin rounded; opening between mandibles 
and clypeus broad; antennae 43-jointed, the first flagellar joint about 
three times as long as thick and scarcely longer than the second; oceU- 
ocular line equal to nearly three times the diameter of an ocellus; thorax 
smooth; parapsidal grooves effaced except at the lateral anterior angles 
of themesoscutum; mesopleurae, smooth without an impression below 
themiddle; propodeum rugose. Forewingwith the first radial abscissa 
equal to about half the width of stigma, the second abscissa more than 
one and qne-half times the length of the first transverse cubitus; re¬ 
current nervure interstitial; second cubical cell much narrower at 
apex than at base; stigma not broad. First abdominal tergite rugose, 
the following segments smooth; ovipositor exserted a little less than 
half the length of the abdomen. Head and thorax black, mandibles 
rufous with their apices black; scape rufous, flagellum black; sides of 
prothorax, legs including coxae, and the whole abdomen rufo-strami- 
neous; ovipositor sheaths black; wings hyaline, veins and stigma 
dark brown. 

Type-hcdliPy. —Colorado. 

Type.-C^i. No. 19361, U.S.N.M. 

Two specimens without further data. 

OPTOS ASHMBADl l>alle Tone. 

OjdmmntdiGorim Ashmbad, Joum. linn. Soc. Lend. ZooL, vol. 26,1894, p. 136 
(not Thomson). 

Opius ashmeaM Dalle Torre, Catalog. Hymenop., vol. 4, 1898, p. 69. 

BaiUat. —St. Vincent. 

Host. —Unknown. 

OPIDS CINCTICOIOTS, new epedes. 

Female .—^Length 2.3 mm. Head a little more than twice as wide 
as long antero-posteriorly, smooth except the face, which is faintly 
wrinkled; face with a sharp median, ridge; posterior orbits about 
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half the -width of the eye; ocell-ocular line about three times the 
diameter of an ocellus; dypeus about twice as broad as long down 
the middle and separated from the mandibles by a narrow trans- 
-verse -opening; malar space about equal to the width of a mandible 
at base; antennae 24-jomted in the type, the first flagellar joint 
about fiTe. times as long as thick and distinctly longer than the 
second; thorax smooth, the parapsidal grooves complete and deeply 
impressed throughout; mesopleural furrow crenate; propodeum 
rugose; stigma of the forewing broadly lanceolate; recurrent nervure 
interstitial; first abscissa of radius equal to about half the width of 
stigma; second abscissa a little more than one and one-half times 
the first transverse cubitus; radial cell extending to the extreme 
apex of -wing. First abdominal teigite about one and one-half 
times as long as broad, broadening from base to apex and finely 
longitudinally striate; following teigites smooth; ovipositor very 
sightly exserted. Antennal joints beyond the fourteenth except 
the two apical ones white, scape testaceous, rest of the antennae 
bro-vm; man^bles, palpi, and clypeus pale yello-wish; face piceus; 
remainder of the head black; thorax black; 1^, induding coxae, 
pale stramineous; -wings hyaline, veins and stigma pale brownish; 
abdomen mostly black, the second tergite stained with yello-wish. 

TypeAocaMiy. —Osw^o, New York. 

Type.—C&t. No. 19362, U.S.NJd. 

Described from one specimen. 

omrs rusciPEinns. iww vwiw. 

Female. —^Length 3 mm. Head stron^y transverse, mostly 
smooth, the face below antennae sparsely punctate, with a distinct 
median ridge; clypeus punctate, -with the anterior maigin nearly 
straight, about four times as broad as long down the middle and 
separated from the mandibles by a transverse opening; malar space 
shorter than the width of a mandible at base; posterior orbits about 
two-thirds the -width of the eye; ocell-ocular line equal to nearly 
four times the diameter of an ocellus; anteniue 3S-jointed in the 
-type, inserted a little above the middle of the eyes, the joints imusu- 
ally short, first flagdlar joint a little more than twice as long as 
broad, those in the middle scarcely longer than thick. Thorax 
smooth; median impression of the m^oscutum slit like and extend¬ 
ing two-thirds its lei^th, parapsidal grooves deep ant^ioily, but 
effaced before joining the median impiession; mesopleural impres¬ 
sion stiron^y crenate; propodeum rugose, -with a more or less distinct 
irregular transverse raised line before the middle; first abscissa of 
radius equal to about two-tiurds the width of stigma, which is broad; 
second absdbssa of radius about one and one-tli^d times the lengih 
of the first transverse cubitus; radial cell terminating somewhat 
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aboTe tihe eactreme wing apex. Abdomen ovate; first teigite a little 
longer than broad and scarcely narrowed at base, with distinct 
sublateral carina and a slight median carina on the posterior half, 
the space between the sublateral carina devated and rugose, the 
lateral margins of segment nearly smooth; tergites beyond the first 
smooth; ovipositor one-third the length of the abdomen, /general 
color reddish stramineous; eyes, ocelli, antennae except scape, and 
ovipositor sheaths black; scape, apices of mandibles, and apical 
joint of all tarsi brownish; wings to or a little beyond the apex of 
stigma fuscous, hyaline at apex. 

• Mcle. —Essentially like the female. 

Type^oeeSa^. —Carlinville, Illinois. 

Type. —Cat. No. 19363 U.S.N.M. 

The allotype is labded Champaign, Illinois, and a paxatype female 
Rodyn, Vuginia. Host unknown. Ashmead’s manuscript name is 
applied to the species. The type was collected by Chas. Robertson. 

OPIUS CAirAUCniATUS, n«w vedM. 

Fernet. —^Length, 2.5 mm. Head strongly transverse, mostly 
smooth; frons faintly punctate laterally and the face more distinctly 
so, the latter with a strong median ridge; clypeus nearly four times as 
broad as long down the middle, with rather coarse sparse punctures, its 
anterior margin straight and separated from the mandibles by a rather 
broad opening; malar space equal to about two-thirds the width of a 
mandible at base; posterior orbits luilf the width of the eyes and dis¬ 
tinctly receding; ocellocular line about three times the diameter of an 
ocellus; antennae inserted slightly above the middle of the eyes, 32- 
jointed in the type, the first flagellar joint about twice as long as thick, 
following joints shortening gradually; mesoscutum smooth, the 
median impression slitlike and extending forward to the middle of 
the m^oscutum, parapsidal grooves deeply impressed anteriorly but 
effaced on the posterior two-thirds; mesopleural impression deeply 
crenulate; propodeum rugose with a transverse irregular raised line or 
carina near the base; stigma of the forewing broad; first abscissa of 
radius equal to about half the width of stigma ; second abscissa equal 
to about one and one-half times the first transverse cubitus;.radial 
cdl terminating slightly above the extreme wing apex; abdomen 
short, ovate; first t^rgite slightly longer than broad and a little wider 
at apex than at base, with a median carina .on the apical half and 
with sublateral carinae, the space between the sublateral carinae 
elevated and rugulose, laterad of these carinae smooth; following 
tCTgites smooth; ovipositor slightly exserted. Eyes, antennae, most 
of the pro- and mesopleurae and the propodeum black; head, dorsum 
of the thorax, the first tergite, and the legs reddish testaceous; 
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tei^tes beyond the first paler; ovipositor sheaths black; wings 
hyaline. 

Type-loedlity .—College Park, Maryland. 

Type. —Cat. No. 19364 U.S.N.M. 

One specimen, collected by the writer, July 11, 1911. Very 
similar to fitseipeimis except for the hyaline wings. 

OPICrS ANASTKEPHAB Vleieck. 

Plate 35, fig. 4. 

■ Opius ( Utetes) anastrephae Vibeeok, Proc. U. S. Nat. Mus., vol. 44,1913, p. 563, 

Habitat —^Porto Eico. 

Host — AnastrepTia, sp. 

OPIUS PROVANCHERI DaUe Torre. 

Opms rujiceps Provanchek, Add. Faun. Can. Hym., 1886, p. 124 (not Weamael). 
Opivs provancheri Dalle Torre, Cat Hym., vol. 4,1898, p. 64. 

Habitat —Canada and New York. 

Host —^Unknown. 

OPIUS SUCCXNEUS Gahan. 

OpiiLS sucdneiLS Gahan, Can. Ent., vol. 45, 1913, p. 149; Journ. Agri. Besearch^ 
U. S. Dept, of ALgr., vol. 2,1914, pi. 4, fig. 3. 

Indiana and Illinois. 

Host—Agromyza parvicomis. 

OPIUS BRUimEWENTRIS Ciesson. 

OpiuB bmnndventris Crbsson, Trans Amor. Ent. Soc., vol. 4, 1872, p. 178, 

? Opivs bmnneiventris (Oresson) Provanohbb, Add, Faun. Can. Hym., 1888, p. 
382. 

Habitat —^Texas and ? Canada. 

Host —^Unknown. 


03?IUS CIWCTUS Provaachec, 

Opius dnctiLS Provanoher, Add. Faun. Can. Hym., 1886, p. 124; 1888, p, 381. 

Habitat —Canada. 

Host —^Unknown. 


OPIUS MAin>IBULARIS, new species. 

Plate 34, figs. 4a, 46; plate 35, fig. 9. 

FeTTbole .—^Length 2 mm. Head and thorax polished; head trans¬ 
verse, the face sparsely punctate with a median ridge; malar space 
less than the width of a mandible at base; clypeus with the anterior 
margin slightly rounded, about two and ono-half times as broad as 
long down the middle and separated from the mandibles by only a 
81022®—Proe.N.M.vol.49—16-6 
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very narrow transverse opening, if at all; mandible with a distinct 
tooth or notch on the ventral margin near the base; antennae 29- 
jointed in the type, inserted a little above the middle of the eyes, the 
first flagellar joint two and one-half times as long as thick; ocdl- 
ocnlar line about 2i times as long as the diameter of an ocellus; 
width of the posterior orbit about half that of the eye; mesoscutum 
with the parapsidal grooves impressed anteriorly for a short distance 
only; mesopleural impression deep and slightly crenxilate; propodeum 
rugose. Stigma of the forewing narrow, lanceolate, with the radius 
arising distinctly before its middle; first abscissa of radius equal to 
about half the width of stigma; second abscissa more than one and 
one-half times the length of the fibcst transverse cubitus. Abdomen 
ovate, its first tergite about as long as broad at apex and fully twice 
as broad at apex as at base; irregularly striate; following tergites 
smooth; ovipositor hardly exserted. Head, thorax, and first abdom¬ 
inal tergite black; antennal flagellum black; scape, pedicel, clypeus, 
mandibles, palpi, legs including coxae, and the tegulae pale stramin¬ 
eous; second tergite concolorous with the legs, the following tergites 
blackish or brownish; wings hyaline, the nervures and stigma dark 
brown; apical one-third of the hind tibiae and their tarsi as well as 
the apices Of the middle and anterior tarsi brown. 

Male .—^Differs from the female only in the usual sexual characters. 

Type^cdMy. —Washington, District of Columba. 

Type. —Cat. No. 19365, TJ.S.N.M. 

Nine spedmens labeled '‘Ex. Agromyzid in leaves of Chrysanthe¬ 
mum, Sept. 7,1913, Mary Faunce collector.” 

OPIITS 17TAHBNSIS Galum. 

OpiuB utahensis Gahan, Can. Ent., voL 45,1913, p. 145; Joum. Agri. Eeseazch, 
XJ, S. Dept, of Agr., voL 2,1913, p. 29, pL 6, fig. 2. 

MatyAcA. —Utah. 

Mosi.—Agromyza parvicorms. 

onns AUPLUS AAmetd. 

Addvra ampla Ashukad, BclL Cdo. Biol. Assoc., vol. 1,1890, p. 19. 

Habitat. —Colorado. 

Host. —^Unknown, 


OFIUS BAOmOBR WoMk. 

Opws Bosen^sr Viisbbok, Trans. Eans. Acad. Sd., vol. 19,190$, p. 270. 

The type of this species is in the Snow collection and has not been 
examined. 

Hahiiat. —^Kansas. 

Hod. —^Unknown. 
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OPTOS roSRSTBSI, nnr spedea. 

Plate 35, fig. 7. 

Opius meUipes (Ptovancher) Ashmbad, in Insect life, vol. 3, p. 69. 

Female .—^Length 2.75 mm. Head polished above, the face with 
setigerous punctures and a distinct median devation; clypeus trun¬ 
cate anteriorly, more than three times as broad as long down the 
middle, with some large punctures; mandibles fitting close to the 
clypeus and with a distinct tooth on the ventral margin near the 
base; malar space shorter than the width of a mandible at base; 
posterior orbit slightly narrower than the width of an eye and rounded 
off behind; antennae broken but showing at least thirty joints in the 
type; thorax polished; parapsidal grooves effaced except for a short 
distance anteriorly; propodeum rugose; mesopleural impression 
smooth; wings hyaline; first radial abscissa short, the second much 
longer than the first transverse cubitus; radial cell termiaatiag above 
the extreme wing apex. First abdominal tergite slightly longer 
than broad at apex and rugose; following tergites smooth; ovi¬ 
positor barely exserted. Black; clypeus, mandibles, palpi, scape, 
pedicd, tegulae, legs, and abdomen, except the first tergite, which is 
black, pale testaceous; wing veins and stigma brownish testaceous. 

IlcHe .—Similar in all respects to the female. 

Type^CiMty. —^Blirkwood, Missouri. 

Type. —Cat. No. 19366, U.S.N.M. 

The female is described from a specimen reared by Miss Murtfeldt, 
September 25, 1881, and supposedly parasitic on EvMa Irifera/m 
{^LopJioderus m<xrtana.). Ashtnead determined this parasite as 
Opius mMipes Provancher and recorded the rearing as cited above. 
The allotype is a specimen from the Ashmead collection, the origin 
of which is xmknown. 


OPIUS mOROCASTAREUS VIenck. 

Opiut myroaoUmeus Yeereoe, Ttaos. Kans. Acad. Sci., vol. 19,1905, p. 272. 

Type in the Snow collection. The species is unknown to the writer. 
HcMtat. —^Kansas. 

Host. —^Unknown. 


OPIUS COrORASERSIS. aew «mIm. 

Female. —Length, about 3 mm. Head transverse, smooth, pol- 
idied; face with distinct sparse punctures and a prominent median 
ridge; clypeus coarsely punctate basally, truncate anteriorly, and 
about four times as wide as long down the middle; mandibles with 
the ventral margin complete, only slightly separated from the dypeus 
by a narrow transverse opening; malar space shorter than the width 
of a mandible at base; posterior orbits about two-thirds the width 
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of the eyes; ooell-ooular line fully three times the greatest diameter 
of an ocellus; thorax smooth and polished; propodeum rugose; 
stigma of the forewing moderately broad and long; first abscissa of 
radius about equal to half the width of stigma; second abscissa nearly 
twice as long as the first trahsverse cubitus; recurrent nervure 
interstitial or nearly so; first abdominal tergite rugoso-striate, broader 
at apex than at base, without distinct sublateral carinae, but with a 
sharp caima originating at each basal lateral angle and meeting on 
the median line before the middle of the tergite; remaining tergites 
smooth; ovipositor hardly extending beyond the apex of abdomen. 
Head and thorax black; scape, mandibles, tegulae, legs including 
coxae, and the venter and sides of abdoinen bright reddish strami¬ 
neous; dorsum of abdomen reddish brown, the first tergite black; 
wings hyaline, the stigma yellowish, veins brownish. 

Tyfe4ocdlity .—Colorado Springs, Colorado. 

Type. —Cat. No. 19367, U.S.N.M. 

One specimen collected in August by E. S. Tucker at 5,915 feet 
elevation. 

OPIUS RtJPOCINCTtJS, new species. 

Allotypus rufodnctus Ashmeajd, MS. in Ent. News, vol 16,1905, p. 297. 

Feinale .—^Length 2.2 mm. Head strongly transverse; antennae 
broken in tbe type, the first flagellar joint about three times as long 
as thick; head above impunctate, the frons and vertex distinctly 
hairy laterally; face closely punctate and covered with long hairs; 
clypeus rounded on the anterior margin fitting dose to the mandi¬ 
bles and scarcdy twice as broad as long down the middle; ocell-ocular 
line about three times the diameter of an ocellus; posterior orbits 
much narrower than the eye; malar space not equal to the width of 
a mandible at base; mesoscutum faintly punctate and distinctly 
hairy, the parapsidal grooves almost wholly effaced; mesopleurae 
smooth except the impression which is ovate and crenulate; propo¬ 
deum rugose with a distinct median carina; forewing considerably 
longer than the whole body, broad; radius arising from about the 
basal one-third of stigma which is not broad; first abscissa of radius 
shorter than half the width of stigma; second abscissa about one 
and two-thirds times the first transverse cubitus; second cubital cell 
narrowed toward the apex; recurrent nervure joining the first cubital 
cell about the length of the first abscissa of radius before the basal 
nervure; abdomen short, oval, not as long as the thorax, the apical 
segments retracted; first tergite striate, narrower at base than at 
apex, and a little longer than broad; following tergites smooth; 
ovipositor scarcely reaching beyond the apex of abdomen. Black; 
scape, pedicel, mandibles, except apices, palpi, clypeus, and all legs 
including coxae pale honey-yellow; flagellum brownish black; tips 
of mandibles and tarsal daws brown; apical one-third of hind tibae 




NO. 2096 . TEE BBAOOEID SUBFAMILY OPIINAE—GAEAF. 8^ 

and their tarsi slightly fuscous; second abdominal tergite on basal 
half honey-yellow; ovipositor sheaths black. 

TypeToeality. —^Algonquin, Illinois. 

IVpe.—Cat. No. 19368, U.S.N.M. 

One specimen. Ashmead’s manuscript name is adopted. 

OPIXTS APICALIS, new species. 

Plate 35, fig. 8. 

Female .—^Length 2 mm. This species is exactly similar to the 
foregoing except in the following details: The propodeum is without a 
median carina; the mesopleura above the crenate impression is not 
smooth but faintly coriaceous; the first .abdominal tergite is not 
black but reddish and the apical segments are sometimes mostly 
honey-yeUow like the base of the second; antennae 33-jointed in the 
type. 

Male ,—^Like the female except in the usual sexual, characters. 

Type locality. —Colorado. 

Type.—Cat. No. 19363, U.S.N.M. 

Four specimens without further data. This may prove to be but 
a variety of mfodnctus. Ashmead's manuscript name is adopted. 

OPIUS IXBIAZJS Aslunead. 

Adelura tihialu Ashmead, Can. Ent., vol. 25, 1893, p. 79. 

Male .—^Head transverse polished, the face practically impimctate; 
eyes rather small, ovate, wider than the posterior orbits which 
are sightly narrower above than below; clypeus small, the anterior 
margin distinctly convex, about twice as broad as long, and separated 
from the mandibles by a transverse opening; malar space apparently 
about as long as the width of a mandible at base; first flagellar joint 
a trifle more than three times as long as thick; mesoscutum ^nthout 
a median impression posteriorly, the parapsidal grooves faintly 
indicated on the anterior half; mesopleural impression faintly crenu- 
late; propodeum nearly smooth; first tergite rugulose, wider at apex 
than at base, and distinctly longer than wide; following tergites 
smooth. 

Notes from the type. For additional details see the original 
description. 

Eahitaf .—West Virginia. 

Host. —^Unknown. 

OPTUS rUTEICEPS Viereck. 

Opius lutekeps Vibreok, Trans. Kans. Acad. Sci., vol. 19,1905, p. 271. 

The species has not been recognized. The original description 
agrees well with provancheri but in that species there is a large 
fusiform median impression on the posterior half of the mesonotum 
which is apparently absent in luteiceps. 

Balitat. —^Kansas. 

Hoel. —-Unknown. 
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OFITTS ABERXUkNS Vienck. 

0^v3 dberram Vxbregk, Traos. Kans. Acad. Sci., vol. 19,1905, p. 271. 

The type of this species has not "been examined, A specimen from 
Onaga, Elansas, which agrees with the description is in the United 
States National Museum and the characters used in the table of 
species are taken from this specimen. 

Hahitat —^Kansas. 

Rost, —Unknown. 

OPZUS T7inFASCIA.TUS Aidunead. 

Opww unifasdaim Ashmbad, Joum. Lion. Soc. ZooL, vol. 25,1894, p. 135. 

Habitat, —St, Vincent. 

Rost, —Unknown. 

OPIUS MONTAKUS Ashmead. 

Adehtra montana Ashmead, Bull. Colo. Biol. Assoc., vol. 1,1890, p. 19. 

This species apparently differs from dimidiaHs only in the follow¬ 
ing details: The propodeum is smooth and the first tergite is not 
granularly rugose but practically smooth; the legs and the first and 
second tergites are dark reddish instead of pale straw-colored; the 
second abscissa of radius is more than twice as long as the first 
transverse cubitus while in dimidiata it is distinctly less than twice 
as long. Notes from the type, 

Ralitat. —Colorado. 

Rost, —Unknown. 

OFTOS DIMlDIATtTS Adusenl. 

Plate 35, Sg. 11. 

Adelttra dinadiaUi Ashubas, Pioc. U. S. Nat. Mus., vol. 11, 1888, p. 647. 

Eutriehopais agromyzae Vesbbck, Proc. U. S. Nat. Mua., vol. 42,1912, p. 622. 

Opius {Euiriiiopais) agromyzm (Viereck) Gaban, Caa. Ent., vol. 45,1913, p. 148. 

Aabmead’s type is identical in every respect with those of Viereck. 
The species is. a common parasite of Agromyza piisiMa, and it is alto¬ 
gether likely that the “Dipterous larva in a stem of cabbage” given 
by A^unead as the host was this Agromyzid, as this fly has been reaxed 
from cabbage leaves by the writer at College Park, Maryland. The 
species can only be separated from aridtis and brvmeipes by the 
characters used in the key. 

EcMtat. —Maryland, Ohio, Indiana, South Dakota, Utah. 

OmTS TAHTUXUS MlmmA. 

Opku UmEXlus Ashmbas, Tians. Ent. Soc. Lond., 1900, p. 294. 

Edbitai, —Grenada. 

Eost. —Unknown. 

onus nrrsnsTiTuxis AdmMd. 

Opius mtersEHoHs Ashuead, Joutn. Linn. Soc. Lond. Zool., vol. 25,1894, p. ISSi. 

EcHniat. —St. Vincent. 

Eost. —Unknown. 
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OPIUS HTSULARIS A^bxnead. 

Opma inmlaris Ashmbad, Joum. Linn. Soc. Lond. ZooL, voL 26,1894, p. 185, 

Hdbitat. —St. Vincent. 

Host. —^Unknown. 

OPIUS BHRHOPKl, new spedes. 

Female .—^Length about 2 mm . Head transverse, polidaed, the 
face abming with faint setigeroua punctures; clypeus fully three times 
as broad as long down the middle, its anterior margin straight and 
separated from the mandibles by a very narrow transverse opening; 
malar space very short, not equal to more than half the width of a 
mandible at base; posterior orbits a little narrower than the width of 
the eyes; ocell-ocular line at least three times as long as the diameter 
of an ocellus; mandibles with a distinct notch on the ventral margin 
near the base; anteimae inserted a little above the middle of the eyes, 
23-]‘ointed, the first flagellar joint slightly more than twice as long 
as thick, followiig joints subequal and a little less than twice as long 
as thick; face with a median ridge; thorax polished; parapsidal 
grooves absent except at the anterior lateral angles of tlie mesoscutum, 
the mesoscutum without a median impression; mesopleurae smooth, 
with a shallow smooth impression below the mid^e; propodeum 
rugose; stigma of the forewing moderately broad; first abscissa of 
radius equal to about half the width of stigma, arising much before 
the middle of stigma; second radial abscissa nearly twice the length 
of the first cubital crossvein; third abscissa about equal to the second 
abscissa, and the second cubital crossvein combined, attaining the 
wing margin far above the extreme wing-apex; recurrent nervure 
joining the inner angle of the second cubital cell. Abdomen ovate, 
about as long as the thorax, its first teigite rugose, slightly longer 
than broad and a little wider at apex that at base; following torgites 
smooth; ovipositor very slightly exserted. General color black; 
mandibles, except apices, and the clypeus rugose; antennal scape 
piceus, fiagellmu black; legs including all coxae reddish testaceous; 
wings hyaline, the veins and stigma pale brownish; togulao testaceous; 
abdomen beyond the first teigite reddish testaceous, more or lass 
mixed with blackish. 

Type-locality .—Mountain View, California. 

Type. —Cat. No. 19370, XJ.S.N.M. 

Host. —Unknown. 

One specimen bearing the above locality label and a second label 
as follows^ “Ehrhom, Lot 2.” 

OPIUS COMMODUS, new species. 

Male. —Length 1.5 to 1.75 mm. Head transverse, smooth; face 
practically impunctate; malar space shorter than the width of man¬ 
dible; rather broad opening between mandibles and clypeus; poste¬ 
rior orbits rounded, about half the width of eye; oc^-ooular line 
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about three times as long as the diameter of an ocellus; antennae 
27-jointed in the type, the first flagellar joint more than three times 
as long as thick; anteimae inserted above the middle of the eyes. 
Thorax smooth, the parapsidal grooves very short; propodeum 
smooth, polished; stigma of the forewing moderately broad, the 
radius arising before its middle; second abscissa of radius one-third 
longer than the first transverse cubitus; third abscissa of radius twice 
as long as the second and attaining the wing margin very slightly 
above the extreme wing apex; recurrent nervure joining the second 
cubital cell. First abdominal tergite rugose, following tergites 
smooth. Body color reddish stramineous; eyes black; flagellum 
blackish; wing veins and stigma brownish. 

Type4ocality. —St. Vincent Island, West Indies. 

Type. —Cat. No. 19371, U.S.N.M. 

Six male specimens collected by H. H. Smith. The species is like 
interstiiidlis Ashmead except for the smooth propodeum, non- 
foveolated mesopleural impression and the noninterstitial recurrent 
nervure. 

OPIUS DIASTATAE Aabmead. 

Bracon diastatae Ashuead, Proc. XJ. S. Nat. Mus., 1888, vol. 11, p. 617. 

Opius diastatae (Ashmead) Gahan, Can. Ent., vol. 45, 1913, p. 150—(Ashmead) 
Philuts, Joum. Agri. Res. U. S. Dept. Agii., vol. 2, p. 29, pi. 4, fig. 2. 

Habitat. —^Florida, Alabama, and Indiana. 

Host.—Agromysa parvicorm^. 

OPnrS BRUNBIPSS Galian. 

Opias hnindpes Gahan, Can. Ent., vol. 45,1913, p. 148. 

Habitat. —^Florida and Maryland. 

Host.—Agromysa pvsiUa. 

OPnrS ARIDIS Oalian. 

Opius aridis Gahan, Can. Ent., vol. 45,1913, p. 147. 

Habiiat —^Arizona. 

Host.—Agromysa pusSHa. 

OPIUS SAI.VIKI Ashmead. 

Opivx sahini Asbueas, Joxun. Linn. Soc. Lond. Zool., vol. 26,1894, p. 134. 

Habitat. —St. Vincent. 

Host. —^Unknown. 

OPIUS UBUNOCEPHALUS Ashmead. 

Opius Tnelanoeephahis Ashmead, Joum. Linn. Soc. Lond. Zool., vol. 25, 1894, 
p. 134. 

Habitai. —St. Vincent. 

Host. —Unknown. 
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OPinS STIOATIVENTIUS, new species. 

Plate 35, fig. 12. 

Female. —^Length 1.6 mm. Head strongly transverse and polished, 
the face practically impmictate and with only a very slight median 
ridge; m^ar space hardly half as long as the width of a mandible at 
base; dypeus about twice as broad as long down the middle; eyes 
large and conveiging slightly below; a broad opening between man¬ 
dibles and dypeus, the former small and just crossing at the tips; 
ocdl-ocular line equal to about twice the diameter of an ocellus; 
posterior orbits receding and about half as wide as the eyes; antennae 
22-jointed in the type, the first flagellar joint about four times as long 
as thick. Thorax distinctly broader between the wings than high 
(dorso-ventrally), the mesonotum flattened, smooth, the parapsidal 
grooves indicated only anteriorly; mesopleurae smooth with an 
impression bdow which is faintly rugulose within; propodeum granu- 
larly rugose; stigma of the forewing lanceolate, emitting the radius 
near the basal one-third; first abscissa of radius shorter than the 
width of stigma, second abscissa about one and one-half times the 
first transverse cubitus, third abscissa fully two and one-half times 
the second and attaining the wing margin very slightly above the 
extreme wing apex. First abdominal tergite granularly rugulose, a 
Uttile longer than broad and wider at apex than at base; second and 
third tergites granularly rugulose, the suturiform articulation deep 
and distinct except toward the lateral margins; fourth tergite finely 
striate; following tergites smooth; ovipositor projecting only slightly 
beyond the apex of abdomen. General color reddish stramineous; 
eyes black; spot surrounded by the ocelli, mesoscutum, and scutellum 
piceus; antennal flagellum dark brown; hind tibiae and their tarsi 
fuscous; wings hyaline, the stigma and veins brownish. 

Male. —^Antennae 23-jointed in the type. Otherwise as in the 
female. 

Type^ocality ,—^United States. 

Type. —Cat. No. 19372, U.S,N.M. 

One female and two male specimens in the National Museum from 
the Ashmead collection. The origin of these specimens i^ unknown. 

OPXUS SUTUnAXIS GaUaxi. 

Opius sutwralis Gahan, Can. Ent., vol. 45, 1913, p. 146.. 

Since the original description of this species which was from a male, 
a female has been received from Holtville, Calitornia, bred by V. L. 
Wildermuth under Webster No. 6158. This female agrees with ^the 
description of the male except that the rugulose sculpture on the 
second tergite extends almost to the apex of the segment. The ovi¬ 
positor scarcely extends beyond the apex of the abdomen. 

Habitat .—Arizona and Oafifomia, 

Host.—Agromyza pusiUa. 
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OPIUS GRACZLLARXAS, newspedes^ 

Bmcon gracUlariae AsHUEij), MS, iBsect Life, vol. 2,1890, p. 349. 

Female. —^Length 1,3 mm. Head transverse, smooth and polished, 
the face nearly smooth and without a distinct median ridge; clypeus 
about twice as broad as long and separated from the mandibles by an 
elliptical opening; posterior orbits about half the width of the eyes 
and receding; malar space shorter than the width of a mandible at 
base; antennae broken, inserted slightly above the middle of the eyes, 
the :^t flagellar joint nearly four times as long as thick; mesoscutum 
smooth, the parapsidal grooves absent except at the anterior angles, 
without a median impression; mesopleurae smooth, the impression 
below the middle faintly crenulate; propodeum rugose; wing-stigma 
moderately narrow, emitting the radius at the basal one-third; first 
radial abscissa about half as long as the width of stigma; second 
abscissa about twice the length of the first cubital crossvein; third 
abscissa twice the length of the combined first and second abscissae, 
slightly curved into the radial cell and attaining the wing margin only 
a trifle above the extreme wing-apex. First, second, and third abdom¬ 
inal tergites granularly rugulose, the suturiform articulation dis¬ 
tinct; second teigite longer than the third; following tergites smooth; 
ovipositor barely exserted. Head and thorax piceus; mandibles, 
palpi, scape, clypeus, legs including coxae, tegulae, metapleurae, 
most of the propodeum, and the first and second abdominal tergites 
pale stramineous; antennal flagdlum dark brown, the basal joints 
slightly paler; apex of abdomen blackish; wings hyaline, the veins 
and stigma brownish yellow. 

Type-locality. —^Kirkwood, Missouri. 

Jh/pe. —Cat. No. 19373, U.S.N.M. 

"Described from one specimen. The reference above cited states 
that the specimen was reared by Miss Murtfeldt from Gracillaria des- 
modieUa. This record needs to be verified. 

OPIUS NA2TUS Pzovancher. 

Ophu Tumus PaovANGHSB, Add. Faun. Can. Hym., 1888, p. 382. 

Hie type of this species is from CaUfomia and is very similar to 
groG^ariae but may be distinguished by the characters used in the 
key. 

HcAUat. —Califonua. 

Host. —Unknotm. 

OFIDS oscunnis Adunnd. 

Plate 35, fig. 10. 

oecinidis Ashmead, Proc. U. S. Nat. Mus., 1888, voL 11, p. 630, 
MOrichopsis oscmidis (Adimead) Viebbcb:, Pioc. U. S, Nat. Mus., vol. 44,1913, 
p. 559. 

Hahitat .—District of Columbia and 

Hosft. —^Dipterous leaf miner in Plaritago. 
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OPIUS AMBSICASrrrS, new species. 

Male. —^Length 2 mm. Head transverae, smooth, the face with a 
mod iftTi ridge and nearly impunctate; dypeus about twice as broad 
as long, slightly rounded on the ant^ior mai^in and fitting dose to 
the mandibles; mandibles with a distinct tooth on the Tentral margin 
near the base; malar space a little shorter than the width of a man¬ 
dible at base; eyes wider than the posterior orbits which are only 
slightly receding; ocdlocular line about equal to twice the diameter 
of an ocellus; anteimae inserted above the middle of the eyes, 27- 
jointed, the first flagellar joint nearly four times as long as thick. 
Thorax smooth; mesoscutum nearly devoid of pubescence, the parap- 
sidal grooves absent except at the anterior angles where they are 
deeply impressed, median impression absent; mesopleurae smooth, 
with a smooth impression bdow the middle; propodeum rugose with 
an indication of a median carina basally; wings hyaline; the stigma 
lanceolate, emitting the radius distinctly before the middle; first 
radial abscissa equal to about half the width of stigma; second 
abscissa twice as long as the first transverse cubitus; third 
abscissa about one and one-half times the combined length of the 
first and second abscissae; recurrent nervure joining the second 
cubital cell; abdomen not longer than the thorax, ovate; first ter- 
gite rugose, considerably longer than wide at apex, and wider at apex 
than at base; suturiform articulation distinct, the surface before the 
fold, except a narrow lateral margin, rugose; beyond the fold to 
the apex of abdomen smooth and polished. General color black; 
scape, pedicel, mandibles, except at apex, palpi, tegulae, and 1^, 
including all coxae, pale stramineous; face with a faint castaneous 
tinge; antennal flagellum brownish-black; wing veins and stigma 
brown, the veins at base of wing stramineous. 

2Vp«-—C at. No. 19374, U.S.N.M. 

Described from a single specimen in the United States National 
Museum bearing Illinois accession number 17216. Mr. C. A. Hart 
informs me that this number refers to the following data: Collected 
by C, A. Hart while ascending a lonely road through a forest leading 
up Bald Knob, one of the Ozark hills in southern Illinois. 

NOETH AMEEIOAN SPECIES UNKNOWN TO THE WHITER. 

OPIUS ATRICEFS Aabauad. 

Opitu aincepi Ashubad, Joum. Linn. Soc. Load. Zool., vol. 25,1894, p. 1%. 

The paratype specimen of this spedes in the United States National 
Museum, is imperiect, the wings having been lost. It appears to be a 
Murdbraaon. Owing to the doubtful identity of this specimen and 
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the fuitiier fact that the type may he a different species the status 
of this species must remain in doubt until the type can be examined. 
Habitat. —St. Vincent. 

Host. —^Unknown. 

opnrs GKBHADBNSIS Ashmead. 

Opius grenadensis Ashmead, Trans. Ent. Soc. Lend., 1900, p. 294. 

Apparently not represented in the United States National Musenm* 
Habitat. —Grenada. 

Host. —^Unknown. 

OPIUS FORTXCORNIS Cameionu. 

Opiusfortkomia Cameron, Invert. Pacif., vol. 1,1904, p. 51. 

HaMtat. —^Nicaragua. 

Host. —^Unknown. 

OPinS niRIDlPEITmS C&meron. 

Opius irridipmnis Cameron, Invert. Pacif., vol. 1, 1904, p. 61. 

Habitat. —^Nicaragua. 

Host. —^Unknown. 

SPECIES WRONGLY CLASSIFIED AS OPIINAE. 

The following species, described as Opiines, have been found to 
belong in other groups. 

Family BRACONIDAE. 

STaTpfkxniil3r RiiOG*-Aj::>nsrA.n3. 

ONCOPHANES ATPICAUDTJS Ashmead. 

Qnomptodon atrvxiudus Ashmead, Jonm. Linn. Soc. Lond. Zool., vol. 25, 1894. 
p. 133. 

As represented by the paratype in the United States National 
Museum, this species is not an Opiinae. It runs to the genus Onco~ 
phanes in Szepligeti^s classification of the Braconidae. 

Sn'bfamily BIXOTKCEICIN'AJE, 

PHANOMBRIS MELLIPBS Provancher. 

Oprns palUpes Provancher, Natur. Canad., vol. 12,1880, p. 164; vol. 15, 1883, 
p. 16; Faun, entom. Canad. Hymen., 1883, pp. 511 and 804, fig. 55. 

Opms mellipes Provancher, Add. Fann. Canad. Hymen., 1886, p. 123; 1888, 
p. 381. 

This species apparently resembles P. dimidiatus Nees as described 
by Marshall.^ The first abdominal tergite is without a distinct 
median longitudinal carina and the ovipositor is apparently longer 
than in dimidiatus. No other representatives of the genus Phano- 
meris are recorded from North America so far as known. 

1 spec. Hymenop. Bur., vol. 4,18S8, p. 174, pi. 7, fig. 2. 
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BRA-OONTITAB. 

ancsoBSACOir dossator Say< 

Ofim variaUlis Phovanchbk, Add. Faun. Canad. Hymen., 1888, p. 382, 
mCROBRACOn CAHADBRSIS Aalimead. 

Opius amadenm Ashmbad, Can. Ent., vol. 23,1891, p. 4. 

MICROBRACOn RBJBCTirS AabmeaO. 

Opius rejedus Ashhbad, Joum. Linn. Soc. Lend. Zool., vol. 26, 1894, p. 136. 

The original description of this species states that the antennae 
of the female are 27-iointed and those of the male 21-jointed. The 
males of Opiinae usually have more joints in the antennae than the 
females or at least as many. The number of joints is variable in 
both sexes but rarely if ever to the extent indicated, at least in 
species having less than thirty joints. It seems certain that Ashmead 
has confused two species in this description. The male type in the 
United States National Museum is not an Opiinae but a Microbracon. 
The female is in London and may be an Opius. Since the male 
symbol is placed before that of the female in the original description, 
the writer has chosen the male specimen as the type of the species 
and transferred the name rejectus to Microbraeon. In the United 
States National Museum are specimens of an Opius agreeing with 
Ashmead’s description and these have been described in the fore¬ 
going pages under the name of Opim commodm. The specimen in 
the British Museum possibly should be referred to this species. 

MICROBRACOR mOBR Pnmmdter. - 

Opius niger Fbovanchek, Add. Faun. Cauad. Hymen, 1888, p. 381. 

This species seems not to be referable to any of the known species 
of Microbracon. The following descriptive notes are from the type, 
a female, and will supplement Provancher’s description: Head above 
smooth, polished; face very finely punctate with a sharp median 
ridge from just below the antennae to the clypeus; trian^ar area 
before the ocelli and above the antennae very finely punctate; first 
joint of the flagellum about as long as the scape; thorax smooth and 
polished, the parapsidal grooves complete but not deeply impressed; 
propodeum mostly smooth and polished with a very short median 
longitudinal carina at the apex, the apical third of the propodeum 
more or less aciculate-punctate, the aciculations most pronounced 
each side of the carina; abdomen with the tergites irregularly 
wrinkled and shining, the ovipositor exserted about the length of the 
abdomen. 
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ALiLOBRACON, new genus. 

Plate 34 , figs. 6a, Sh. 

Head transrerse, smooth; eyes very lai^e, protruding, very sli^tiiy 
emaiginate opposite the antennae, the fascets rather coarse and 
elevated; malar space distinct, a little shorter than the width of a 
mandible at base; face about as wide as the transverse diameter of 
an eye; posterior orbits very narrow, rounded; ocell-ocular line 
hardly twice the greatest diameter of an ocdlus; antennae slender, 
26-jomted, the joints of flagellum subequal or shortening very slightly 
toward the apex and about three times as long as thick; p^cel about 
equal to the scape; parapsidal grooves nearly effaced, mesonotum 
faintly rugulose, scutellum smooth; mesopleurae smooth; propodeum 
smooth, with a distinct median carina and not slopiig posteriody, its 
apex nearly on a level with its base; wings hyaline, the stigma 
moderately broad, the radius urinating before the middle of stigma; 
first abscissa of radius nearly equal to the width of stigma, second 
abscissa a little longer than the first transverse cubitus; reciurent 
nervure interstitial; median crossvem a trifle beyond the basal 
nervure; abdomen a little longer than the thorax, lanceolate, its 
first tergite twice as wide at apex as at base, rugulose but with a 
semicircular, dightly depressed, flattened, smooth area at apex whidh 
is bounded by a faint carinate line from one posterior lateral an^e to 
the other; following tei^tes faintly wrinMed; ovipositor about half as 
long as the abdomen. loi^ and dender, the basal joint of 

posterior tarsi as long as the four following joints together. 

This genus is apparently related to Megahrmm Szepl^ri, but 
differs in having a distinct malar space. IVom Cvrriea Ashmead it 
differs in the less emarginate eyes, longer malar space, peculiar first 
teigite, and the immaculate wings. 

of iSie genus.—Diadiasma pUodpes Ashmead.* 

Stiljfeattilr lOKCN’BrcmM'ABJ. 

ICHHEDTSS BICABraATUS Adunead. 

Opitts hicarinaius Asbuead, Can. Ent., vol. 23,1891, p. 4. 


I Joum. ntun. Sac. Lend. Zkxd., Tcd. 26,1694, p. 137. 
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EXPLANATION OF PLATES. 

The drawings on Plate 34 are by Mr. W. R. Walton of the Bureau of Entomology. 
The wing figures on Plate 36 are from photographs by the writer. These photographs 
are not all on exactly the same scale. They are intended primarily to illustrate 
dif erences in wing venation. 

PlATB 34. 

Fig. 1. Chmriptodon nepticulae. Dorsal view of the abdomen. 

2. Opitis vierecki. Front view of the head. 

3^ Opius crassiceps. View of the head from above. 

4. Opius imndibuhris. (a) Front view of the head. (5) Left mandible. 

6. Allobracon pilosipes. (a) Front view of the head. (6) Dorsal view of the first 
abdominal segment. 

Plate 35. 

Pig. 1. Opius sanguineus, (a) Anterior wing. (6) Posterior wic^. 

2. Opius crassiceps. Anterior wing. 

3. Opius foveolatus. Anterior wing. 

4. Opius anastrephae. Anterior wing. 

5. Opius politvs. Anterior wing. 

6. Opius anthomyiae. Anterior wing. 

7. Opius fomteri. Anterior wing. 

8. Opius apicalis. Anterior wing. 

9. Opius wandikulans. Anterior wing. 

10. Opius osdnidis. Anterior wing. 

11. Opius dimidiatvs. Anterior wing. 

12. Opius stmtiventris. Anterior wing. 

13. Griamptodon nepticulae. Anterior wing. 
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Details of Braconidae of the Subfamily Opiinae. 

For explanation of plate see page 95. 
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Wings of the Braconidae of the subfamily Opiinae. 

For explanation of plate see page 95. 






DESCRIPTIONS OP TWO NEW SPECIES OF ENTOMOSTRACA 
FROM COLORADO, WITH NOTES ON OTHER SPECIES. 


By G. S. Dodds, 

0 /&e Department of Zoology, Univere^ of l&emai, Cohmbia, Jy^asouri. 


The following notes and descriptions axe based upon material col¬ 
lected by the author during four seasons spent at the Summer Moun¬ 
tain Laboratory of the University of Colorado, at Tolland, Colorado. 
The laboratory is at an elevation of aboiit 8,900 feet, at the edge 
of an area with a large number of small glacial lakes, in which is 
found an abundant entomostracan fauna. 

Subclass PHYLLOPODA. 

Order ANOSTRACA. 

Family STREPTOCEPHALIDAE. 

STSEPTOCBPHAI.US COLORADENSIS, new epedei. 

MaU .—^The frontal appendage is finger-shaped and reaches to 
about three-fourths of the length of the first joint of the second 
antennae. The first antennae axe slender, slightly tapering, and 
reach about to the end of the first joint of the second antennae. The 
second ant^ae are of the usual three-jointed type of the genus. 
The first joint is about twice as long as wide, very slightly curved 
backwards, and has the front margin decidedly longer than the 
back. It is slightly narrower at the distal than at the proximal end. 
The appendage at the posterior distal margin is about as long as the 
joint itself, is slender and moderatdy tapering. The second joint is 
much more slender than the first and just a little shorter. It is bent 
abruptly at about the middle. The third joint is shorter than either 
of the others and bears two long appendages whi^ cross each other 
scissors fashion, the proximal one being on the outside. These 
appendages are directed in a downward and posterior direction. 
The proximal one has a length about equal to the combined length 
of the first two joints of the anteima. Its proximal two-fiyfths is 
flattened and its forward margin is rolled inward, forming a very 

Proceedinqs U. 6. National Museum, Vol. 49—No.2096. 
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decided concavity. At the posterior distal margin of this portion is 
a short fingerlike process which is not hooked over the other ap¬ 
pendage as in 8. sealii Eyder. The rest of the appendage is a slen¬ 
der structure with an dhowlike bend at about its proximal third, 
beyond which it tapers uniformly and curves slightly forward. The 
distal appendage of the third joint is about two-thirds as long as the 
proximal. Just a little short of the middle it curves rather sharply 
forward through nearly 90°. The portion proximal to this bend bears 
on its anterior margin two fingerlike processes, the distal of which is 
about twice as long as the proximal. Beyond the bend, this appendage 
is slightly curved backward and tapers to a point. (Fig. 1.) The 



Fig. 1.—Streptocephalxjs coloeadbnsis. Fig. 2.~Steeptocephalus coloradbnsis. 

Head of male. X 8. Head of female, x 8. 

coiled vas deferens appears externally on the side of the 13th segment. 
The two penes are nearly in contact at their extremities and reach 
not quite to the middle of the 16th segment. 

Average length 22 nun. 

Female .—^The first antennae are as in the male. The second 
anteimae are of the usual broad and flattened type and are about as 
long as the first. The end is roimded, but bears a small spinelike 
outgrowth at the inner distal margin. (Fig. 2.) The ovisac is about 
half the diameter of the abdomen, arises from the 14th postcephalic 
s^ment, and reaches about to the middle of the 18th. The eggs are 
of moderate size and are arranged in four definite rows. 

Average length 23 nun. 

In both sexes there are 11 pairs of swimming feet. 

This species is common in two ponds near Eldora, Colorado, in the 
Front Bange of the Rocky Mountains at an elevation of 8,500 feet. 
I collected material here during the summers of 1913 and 1914. A 
collection recently sent me from Fort Collios, Colorado, near the 
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western edge of the great plains, contains an abundance of this 
species. 

Type-locality .—Sulphide Pool, near Eldora, Colorado. 

Type. —Male, Cat. No. 47876, U.S.N.M.; paratype, female, Cat. 
No. 47876, U.S.N.M. 


Subclass COPEPODA. 

Order EUCOPEPODA. 

Family CENTROPAGIDAE. 

niAPTOMTTS AKAPAHOENSIS, new species. 

This is a red species of moderate size. The cephalothorax is mod¬ 
erately slender, with its greatest width about the middle (posterior 
margin of second segment). The last segment is produced posteriorly 
on either side into a somewhat triangular 
lobe of considerable size, less pronounced in 
the male than in the female. Each lobe 
bears two small spines, one at the distal 
angle, and the other at about the middle of 
the inner dorsal margin. The jSrst segment 
of the female abdomen is slightly less in 
length than the two following. Its greatest 
width is somewhat beyond the middle, back 
of which it becomes abruptly narrower. It 
bears two spines on either side, a moderate¬ 
sized one at the point of greatest width, and a 
smaller one about halfway between this point 
and the posterior end of the segment. The 
second segment is indistinctly separated from 
the first, is slightly shorter than the third, and 
its length is slightly less than its width. The furcal rami are a little 
shorter than the third segment, are ciliated on the inner margin and 
have a few cilia on the outer margin also. (Fig. 3.) The female an¬ 
tennae reach slightly beyond the end of the cephalothorax. The male 
anteimae are relatively longer, reaching beyond the middle of the abdo¬ 
men. The male right antenna is moderately enlarged. Its antepenul¬ 
timate segment bears a slender, straight process, which reaches about 
to the middle of the ultimate segment. (Fig. 4.) The first basal 
segment of the female fifth foot bears the customary small spine. 
The lateral hair of the second basal segment is slender. The first 
segment of the exopodite is a little more than twrice as lor^ as broad. 
The claw of the second segment is slightly sinuous, its inner margin 
is finely denticulate, and its outer margin bears some small spines. 
There is a small spine at the outer distal margin of this segment. 



SIS. Abdomen of fbmale- 
X 60 . 
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The third segment is distinct and nnusually well developed. It bears 
two spines, the inner of which is slightly setose and about twice as 
long as the outer one. The endopodite reaches about to 
the middle of the first segment of the exopodite and beats 
two or three small spines near its tip. (Fig. 6.) The 
spine of the first basal segment of the male fifth feet is 
of moderate size. The second basal segment of the right 
foot is about one-fourth longer than wide and bears, at 
about the middle of its iimer surface, a small hyaline 
appendage. The lateral hair is slender and arises at about 
the beginning of the distal third of the segment. The 
first segment of the exopodite is short and its outer man- 
gin is much longer than the inner. At its outer distal 
angle it bears a hyaline appendage. The second segment 
is about twice as long as broad, having its greatest width 
a little beyond the middle. EVom this point arises the 
lateral spine, which is about as long as the segment, nearly 
Fio. 4 .—Di- straight, and uniformly tapering to a sharp point. It 
APTOMtr s extends in a direction but little divergent from the axis of 
SIS. Last the Segment. Its inner margin is very finely denticulate. 
THEBE BEG- ipjjjg gcgmeut hss a small crescent-shaped hy^ne elevation 
BIGHT AH- about the middle of its posterior surface. The terminal 
book is considerably longer than the rest of the e;8:opodite 
and tapers to a very fine point. It is falciform, with 
slightly recurved tip, and is finely denticulate on its innOT margin. 
The endopodite reaches to about the middle of the second segment 
of the exopodite, and is moderately pointed at the tip, 
near which are a few very small spines. The left fifth 
foot, exclusive of the long appendages, reaches a little 
beyond the end of the first segment of the right exopo¬ 
dite, and including the appendages, extends nearly to the 
end of its second segment. The second basal segment of 
this foot is about one-fourth longer than broad. There 
is a gTYinii hyaline appendage on its inner margin just a 
little short of the middle and the lateral hair arises at 
the end of the second third of the outer margin. The 
combined length of the two segments of the exopodite 
about equals the length of the second basal segment. 

The first segment of the exopodite is about half as wide ABAFAHOEN- 

at its distal as at the proximal end and its inner surface 

bears a setose pad. The second segment is somewhat xsa 

shorter the first and there is a prominent setose pad 

on its inner surface. The curved terminal processes almost equal 

the combined length of the two segments. The outer one is blunt 
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at the tip and bears on its convex (inner) surface a row of small 
teeth. The inner one is more slender, tapers imiformly. to a fine 
point, and is finely setose. The endopodite nearly 
equals the exopo^te in length and bears near the 
tip a few very small spines. (Fig. 6.) 

Length of female, 2.1 mm. Length of male, 1.7 
mm . These are the measurements in the lakes 
where they attain the greatest size. In one lake 
they were respectively 1.6 and 1.35 mm. 

I have found this species in four mountain lakes 
in Colorado at devations of about 11,000 feet. 

Three of these lakes, known locally as the Arap¬ 
ahoe Lakes, are located just east of the Conti¬ 
nental Divide a short dis¬ 
tance from the railroad sta¬ 
tion Corona, on Eollins Pass. 

The fourth locality is a 
lake about 12 miles farther 
north. Diaptomus sTioshone 
Forbes is also found in each of these lakes. 

Type-locality .—South Arapahoe Lake, Colo¬ 
rado. 

Type. —Male, Cat. No. 47878, 

U.S.N.M. Paratype, female. 

Cat. No. 47878, U.S.N.M. 

DIAPTOMUS UNTONI Forbes. 


FlO 7.—DIAPTOMXJS LIN TONI. 

Last thbee segments or 

MALE EIGHT ANTENNA, SHOW¬ 
ING THE TWO EXTEEMES OF 
THE APPENDAGE OP THE 
ANTBPBNTTLTtMATE SEGMENT. 
X 188 . 




Fig. 6.—Diaptomus 

AEAPAHOENSXS. FIFTH 
FEET OP MALE. X 82. 



This species was collected and 
described by Forbes ^ from Yel¬ 
lowstone Park where he found 
it common in lakes and pools,'' 

Apparently it has not since been 
collected until it appeared in 
my collections from Colorado. During the summers 
of 1908, '12, '13, and '14,1 have found it as an impor¬ 
tant part of the fauna of two lakes, known as Teller 
Lakes, near the town of Tolland, Colorado, at an ele¬ 
vation of 9,575 feet. Though collections were at the 
same time made from a considerable number of other lakes in the 
same region, the species was foxmd only in these two lakes. Forbes 
states that in Yellowstone Park it occurs commonly with D. sTioshone. 
The two lakes in which I have found the species are just about at the 
lower altitudinal range of D. shosTione in this region. In one of them it 
forms a mi n or part of the fauna and in the other I have never found it. 


Pig. s.—Diaptomus 

LINTONI. Teemi- 
NAL SEGMENTS OP 
MALE EIGHT AN¬ 
TENNA. Copied 
PEOM PIGUBB OP 

Forbes. 


1S. A. Forbes, A prdlminary report on tbe aquatio invertebrate fauna of the Yellowstone National Park, 
Wyoming, and of the Flatheadxegion of Montana. Bull. U. S. Fish Com., 1891, pp. 207-258. 
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These specimens agree well with the description of Forbes except in 
one particular which seems worthy of comment. He figures the ante¬ 
penultimate segment of the male right antenna with a straigTit process, 
though in his description he does not state whether it is straight or 
curved. Marsh,^ in his key, interprets it as a straight process. In 
my material this process is always decidedly curved, 
though it varies considerably in length. The condi¬ 
tions represented in figure 7 show the two extremes 
between which most specimens lie. Figure 8 is a copy 
of Forbes’s drawing from the Yellowstone material. 

DIAPTOMUS SHOSHONE Forbes. 

This is the most common Copepod in the mountains 
west of Denver, where I have collected it at elevations 
from 9,575 to 12,188 feet, but mostly in lakes above 
11,000 feet. It ranges along the highest parts of the 
Rocky Mountain range, having been collected by 
Forbes in the Yellowstone region and by Ward^ at 
Pikes Peak. Though Forbes does not figure the female 
FIG. a-niAPTOMus abdomen,he describes it asbeing asym- 
sHosHONE. Female metrical. Marsh* states that in the 
ABDOMEN. X 50. pyj-gg Peak material he does not find 

this to be the case as does also Schacht* who studied 
Forbes’s collections. Marsh’s figures, however, drawn, 

I suppose, from the Pikes Peak material, show the first 
segment of the female abdomen as distinctly asymmet¬ 
rical. In my collections this asymmetrical condition 
prevails, as illustrated in figure 9. Marsh mentions the 
fact that he finds the endopodite of the female fifth 
foot and of the left male fifth foot to be indistinctly two- 
segmented. This is also the case with my specimens. 

It may also be worthy of note that in some lakes the 
appendage of the antepenultimate segment of the male 
r^ht antenna is much longer than is the general rule, 
reaching well beyond the end of the ultimate segment. 




Fig. 10.—Duptomxjs 

mAFTOFnTS LEPTOmS* Yar. PISCINAS Forbes. LEPTOFUSy VAB.EIS" 

This is the most common representative of the genus otgubnts of*m^ 
in the lakes of the ToUand region below 11,000 feet. antenna. 

In all my specimens the hyaline lamella of the ante- ^ 
penultimate segment of the male right antenna is expanded at the 
distal end into a very decided angle, as seen in figure 10. So far 
as I know, this has not been mentioned or figured for material from 
other localities. 


1C. Dwigbt Marsh, A revision of the genus Diaptomus. Trans. Wis. Acad., vol. 16, pt. 2,1907, pp. 381-486. 
* C. Dwight 14anih,Beport on theCopepoda, In Abidoglcal reconnaissance of some elevated lakes in the 
Sierras and the Eockles, by Henry B. Ward. Studies from Zool. Lab. Univ. of Nebr., vol. 3, 1904, pp. 
14&-149. 

> F. W. Sohaoht, The North Amerifiau species of Diaptomus. BnU. Bl. State Lab. Nat. Hist., vol. 6, art 
8,1897. 





FIIES OF TBDE GENUS AGEOMYZA, RELATED TO 
AGROMYZA VIRENS. 


By J. R. Maixoch, 

Of UrhanGf Illinois. 


The species dealt frith in this paper belong to a group which is 
distinguished from all others in Agromyea by the black halteres. 

When at work upon the species of Agromyza in the collection of 
the United States National Museum in 1913, I had cionsiderable 
difficulty in finding characters by means of which the numerous 
closely allied species could be separated and had to use minute ones 
which had not previously been given in descriptions of species of the 
genus. Because of this departure from previous usage, and also 
because I realized that I was dealing with a large and complex group 
and not with merely a few widely distributed species, I refrained 
from associating but one of them with European forms. Just prior 
to the appearance of my paper ^ one by Prof. A. L. Melander ap¬ 
peared,* in which are given the names of several species of this group 
which belong to the European forms, but which are also said to 
occur in America. I have already given my reasons for refusing to 
adopt the course taken by Prof^or Melander* and bdieve that, inde¬ 
pendent of the fact that identifications of European species described 
by the old authors in this group are only guesses up to the present, 
from the existence of such a large number of very closely allied 
species I am justified ha my refusal to recognize American species as 
synonymous with those of Emope until we know to what European 
forms certain names really belong. I have accepted the Exiropean 
species scMneri as occurring in eastern Canada and Massachusetts 
because the description agrees with that given by Giraud, but more 
especially because the larvae of the European species and that of the 
specimens from Massachusetts both make galls on twigs of poplar. It 
is not my purpose to deal with questions arising from the publication 

1 Ann. Entom. Soc. Amer., vol. 6, No. 3, Sept., 1913. 

s Jounu N. Y. Entom. Soo., vol. 21, No. 3, Sept, 1913. 

I Entom. News, vol. 25,1914, p. 308. 
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of Professor Melander's synopsis of this genus, but I am not inclined 
to consider it as even possible for simplex Loew and tibiae Couden to 
be varieties of maura Meigen. The larvse of the latter makes galls 
upon twigs of linden, while simplex^ mines in stems of asparagus. 
The foregoing statements are not made with any intention of criti¬ 
cising Professor Melander^s work, but merely to justify my own 
attitude with regard to the use of European species names until we 
are in possession of reliable information as to what species these 
names really apply to. As a further evidence that extreme care is 
required when identifying specimens belonging to this group, I present 
the facts contained in this paper. I was obliged, when working upon 
the paper previously referred to, to request Mir. C. W. Johnson to 
examine the type of Agromyza virens Loew in Museum of Compara¬ 
tive Zoology in Cambridge, Massachusetts, and report to me upon 
certain characters. Mr. Johnson kindly did so, and upon his infor¬ 
mation I based my identification of Loewis species. I had, however, 
a strong suspicion that I had more than one species before me, though 
the material was not suflicient to permit me at that time forming a 
definite opinion. Siace coming to Illinois I have upon every occa¬ 
sion collected specimens of this group, until I have before me at the 
present time a series of three species which enable me to come to a 
conclusion with regard to their identity. A fourth species sent me 
by Prof. F. M. Webster is also included, which I have not succeeded 
in obtaining here. I give a synopsis of the four species below. 
This synopsis may be inserted in that which is given in my paper 
already referred to at the points in table where the name virens 
occura. 

The type-specimen of gibsoni and paratypes, with exception of 4 
specimens in the collection of the Illinois State Laboratory of Natural 
History, have been returned to the Bureau of Entomology. The 
type-specimens of the other 2 new species are in the former collec¬ 
tion, while paratypes wiU be deposited with the Bureau of Ento¬ 
mology. 

Synopsis of Species. 

Itast section of £d[th vein at least as long as penultimate section, .riparia, new species. 

Last section of fifth vein distinctly shorter than penultimate section.a®. 

a® Five pairs of orbital bristles present; Irons not noticeably buccate. 

suhvirensj new species. 

Four pairs of orbital bristles present.a*. 

0 * Frons buccate; eyes of male distinctly hairy, of female pubescent above; last sec¬ 
tion of fourth vein 3-3J times as long as penultimate. virens. 

Frons not buccate; eyes of male bare or slightly pubescent. a*. 

c* Outer cross vein slightly bent; last section of fourth vein 5 to 6 times as long as 

penultimate. gibsoni. 

Outer cross vein straight; last section of fourth vein 3-^ times as long as penultimate. 

eupatoriae. 


^ J. E. Collin in his paper on British Mnsddae Acalyptratae (Ent. Mon. Mag., vol. 22,1011, p. 254) treats 
HmpUx and maura as distinct species. 
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S'pedOe characters .—^As indicated, all four species are similar in 
color. All are glossy black, the abdomen being more or less dis¬ 
tinctly tinged with bronze, green, or, especially at apex, with a vio- 
laceoTis lustre. The wings are hyaline, but in riparia, and especially 
in the male of that species, they are often slightly suffused with 
brown. The squamae are white with pale fringes. Halteres black. 

AGROMYZA RIPARIA, new species. 

Female .—^Head in profile as in fig. 1; frons barely over one-third 
the head width, and IJ times as long as broad j triangle glossy, long 
and slender, reaching three-fourths the distance to lunule; ocellar 
bristles parallel, directed forward; orbits of almost uniform width on 
their entire length, each equal to one-third the width of center stripe; 
5 pairs of orbitals present, situated close to inner margin of orbits, 
becoming sucessively weaker anteriorly, the anterior 3 pairs in¬ 
curved, orbital hairs numerous though weak; arista slender, almost 
bare, its length about IJ times that of width of frons anteriorly; 
eyes without distinct pile. In front of the anterior pair of dorso- 
centrals there are generally at least 1 pair, rarely 2, of setulae which 
are distmctly stronger than the weak discal setulae, but which can 
hardly be considered as dorso-centrals because of their dose approx¬ 
imation to the anterior pair and their inconstancy, being sometimes 
absent on one side and present on the other in individual specimens; 
the discal setulae are nxunerous, 10-12 irregular rows between the 
dorso-centrals. Abdomen ovate; surface with numerous short hairs, 
those at apex and on lateral margins at base longer. Mid tibia with 
the pair of bristles present though weak. Wings as in fig. 2. 

Length, 1.75-2 mm. 

Type-hcoiity. —^Urbana, Illinois, July 4,1914. A series of 15 sped- 
mens taken by the writer and Mr. C. A. Hart on vegetation in the dry 
portions of the old channel bed of Salt Fork. Six paratypes, Algon¬ 
quin, Illinois, June, July, September, and October, W. A. Nason; 
and one, St. Joseph, Illinois, May 10, 1914, same collectors as type 
series. 

The male agrees with the female except in having the abdomen 
more slender, the hypopygium small and knoblike, and the wings 
more distinclly infuscated. 

Food plant. —^Unknown. 

Paratype. —Cat. No. 19390, U.S.N.M. 

AGROMYZA ST7BVZRBNS, new species. 

Female .—^Differs from riparia in head characters as follows: Frons 
subquadrate, distinctly over one-third the head width; triangle short 
and broad, reaching three-fourths the length of frons; orbits over 
one-third as wide as central stripe; 5 pairs of bristles situated near 
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to inner mai^in of orbits, their length not so distinctly reduced an¬ 
teriorly as in previous species; ocellar bristles short, parallel; orbital 
hairs numerous and short; pile on eyes barely distinguishable; arista 
bare, swollen at base, entire length about 1} times that of anterior 
width of frons; profile as in fig. 3. Mesonotum with two pairs of 
dorso-centrals; discal setulae very munerous, short, and irregular. 
Abdomen ovate, apex and lateral margins with rather long hairs, 
surface hairs short and not very numerous. Mid tibial bristles dis¬ 
tinct. Wings as fig. 4. 

Length, 2.5-3 mm. 

Type4oc(dity. —St. Joseph, Illinois, May 17, 1914, taken by the 
writer and Mr. C. A. Hart. Paratype, Algonquin, Illinois, May 17, 
1894, W. A. Nason. 

The male agrees with the female except that it is more slender and 
the wings are a trifle narrower. 

Food plant. —^Unknown. 

Paratype. —Cat. No. 19391, U.S.N.M. 

AGROUVZA VntBKS IMW. 

Female .—Differs from svlmrens only in the arrangement of the 
orbital bristles, which is shown in fig. 5, and in having the frons dis¬ 
tinctly buccate. 

Male. —Similar to female, but the pile is very conspicuous on a 
small area on upper surface of eyes near to mai^n. Venation as 
fig. 6. 

AGROSC7Z4 OIBSORI, new species. 

Female .—^Profile as fiig. 7; frontal triangle rather broad, reaching 
well beyond half way to lunule; anterior pair of orbitals cruciate, 
second pair incurved but inclining slightly backward, upper 2 pairs 
very close together, the lower pair slightly incurved, the upper 
dightly inclined outwardly; orbitd hairs numerous; eyes without ^s- 
tinguishable pUosity. Mesonotum as in virens. Venation as fiig. 8. 

MdU. —Siinilar to female; hypopygium of normal size. 

Length 2 mm. 

Ptipa .—^Pale shining yellow. Segments, except the last 3 with 
their anterior halves covered with closely placed microscopic setulae; 
posterior spirades diort, disk-like, fi^. 9 and 10. 

Length, 3 mm. 

Type^pedmen. —^Tempe, Arizona, reared from alfalfa, by E. H. 
Gibson, for whom the species is named. Webster’s number 12239. 

Type. —Cat. No. 19392, U.N.S.M. 

I had difificulty in deciding whether this species was distinct from 
phiseoli Coquillett, described from spedmens mining in stems of 
French beans in Australia, but an examination of one of the parar- 
types forwarded from the United States National Museum proves 
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tliat it is distinct, though, dosely related. PJiaseoli has the head 
almost similar to that of riparia, the orbital hairs very weak, the 
vibrissse comparativdy stronger, the cheek narrower, the eye more 
dongate, and the venation different, the inner cross vein bdog but 
slightly beyond the middle of the discal cell and the last section of 
fourth vein 4 times as long as penultimate section. Length: 1 mm. 

Pupa: Colored as that of gibsoni, but more glossy. Setulse indis¬ 
tinguishable, posterior spirades as 11. 

' AGltOM72A BUPATORIAE, new species. 

Gosdy resembles gibsoni, but separable by the following charac¬ 
ters: The 4 pairs of orbitals are comparativdy stronger and more 
equal in length; the eyes of the male are slightly pubescent above, 
the cheeks are linear in the male, slightly higher in the female, the 
last sections of the third and fourth veins are more regularly and 
decidedly divergent; the penultimate section of fourth vein in the 
male is slightly over one-fourth as long as ultimate; in female it is 
nearly one-fourth as long as ultimate and the outer cross vein is 
straight (in gibsom it is very slightly but distinctly bent outward 
at middle). In other respects similar to gibsom. 

Type-specimen. —^Rio Piedras, Porto Rico, July 16, 1914. Beared 
from Eupaiorium odoratum, by Thos. H. Jones, P. R. S. G. A., Acc. 
No. 776-1914. 

Type. —Cat. No. 19393, U.S.N.M. 

The following specie does not belong to the group dealt with in 
the previous paper, but for convenience is inserted with them, as are 
also the nomendaturial notes at end of this paper. 

AGKOMYZA COI72CBPS, new species. 

Female. —Glossy black; halteres black; squamse brownish; fringes 
dark brown; wings dear, veins black. 

Head in profile as figure; frons one-third the head width, slightly 
narrowed anteriorly, its length about 1^ times its width; orbits well 
defined, very narrow, at the broadest part not 
more than one-fifth as wide as center stripe; 
orbital bristles 4 in number, the lower 2 pairs 
slightly incurved; orbital hairs numerous; frontal 
triangle glossy and wdl defined, not extending to 
middle of frons; mouth margin produced as in 
figure. Mesonotum with 2 pairs of dorso-central rio.i 2 .-AGEOJimo<»n- 
bristles; discal setulse numerous, about 12 irreg- 
ular rows between the dorso-centrals, continued 
to the transverse levd of posterior dorso-centrals; scutellar bristles 
subequal, the apical pair cruciate. Abdomen ovate; ovipositor 
normal. Legs normal in shape; mid tibiae without distinguishable 
bristles posteriorly. Costa to fourth vdn; inner cross vein bdow 
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end of first vein and at three-sevenths from apex of discal cdl; last 
section of fourth vein over 4 times as long as penultimate section; 
last section of fifth vein very slightly shorter than penultimate 
section; last sections of veins 3 and 4 distinctly divergent. 

Length, 2 mm. 

Typesfecimen .— Salt Lake, Utah, August 4, 1914. Reared from 
larvae mining in Sonchm asper, by P. H. Timberlake. Timberlake’s 
No. 915a. 

Type. —Cat. No. 19394, U.S.N.M. ' • 

This species belongs to the group which has the anterior an^e of 
cheeks produced in both sexes and the vibrissae in the form of a fas¬ 
ciculus in the male. Comceps is closely allied to qffinis Malloch, from 
which it may be separated by the less strongly bristled frons, the 
narrow orbits, conspicuously produced mouth maa^, and different 
venation. 

Notes on names of Agromyea species can be found in a paper deal¬ 
ing with Formosan species of Agromyzidae,* and in one on North 
American species. 

I inadvertently erred in leaving the name <drflta in my table of 
species in Agromysa; this should read nigrita as in the text. Also I 
used the species name niveipennis, which is preempted by niveipemtm 
Zetterstedt; I propose to change the name of my species to vUri- 
n&rvis, new name. I also overlooked Strobl and Czerny’s name 
infuTnata m this genus and made a homon 3 rm in describing a North 
American species.* This species may be known by the new name 
mUnfimata. 

EXPLANATION OF PLATE 36. 

Fig. 1, Agromyia riparia, head in profile. 

2, Agromyza riparia, ving. 

3, Agnmym stibmrem, head in profile. 

4, Agtvmyza tvbvirms, wing. 

, 5, Agromyza virens, head in profile. 

6, Agromyza vbenz, wing. 

7, Agrozt^/za gibsoni, head in profile. 

8, Agromyza gibsoni, wing. 

9, Agromyza gibsoni, apex of pupa. 

10, Agromyza gibsoni, apex of posterior and spiracle of pupa. 

11, Agromyza phaseoli, posterior and spiracle of pupa. 


1 Ann. Nat. Uus. vol. 12,1914, pp. 306-336. 

tcan. Eat., 1916, p. 15. 




U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 49 PL. 36 



a. 


Details of Agromyza Species, Pup>e, and Imagines. 

For explanation of plate see page 108. 



NOTES ON THE COMPOSITION AND STRUCTUEE OP THE 
INDAECH, RUSSIA, METEORIC STONE. 


By George P. Merrill, 

Sead Cwmtor, Depoertment of Otology, United States National Musewai. 


This interesting stone fell, according to V. Siemaschko, on April 7, 
1891, though Meunier* gave the date as April 9. According to 
WOlfing’s catalogue the stone has since been described by Tarassow, 
but seems never to have been subjected to a thorough microscopic or 
chemical investigation. I have, therefore, induded it in the studies 
on the minor constituents on which I have been engaged.* 

It is stated by Meunier that in f alling the stone buried itself in fbe 
soil to a depth of 18 cm. and scordied the vegetation for a radius of 
10 meters, being stiU hot when exhumed 10 hours later. The dark 
color he regarded as due to the heat to which it had been subjected, 
and he daimed to have produced similar results in the laboratory 
on stones of his Montrejeit group. 

Macroscopically the stone is of a dark greenish gray color, firm and 
compact, admitting of a polish, and on the polished surface thickly 
studded with small, dark, almost black chondrules and nodular 
masses of metal and troilite, the largest of which are rardy over 1 
mm. in diameter. Under a pocket lens the chondrules are mostly 
of a green color, though some are nearly black. They break with the 
matrix in which they are embedded. In thin sections and under the 
microscope the structure is quite obscure owing to the prevalence of 
graphite, which everywhere impregnates it. It presents a dense 
black irresolvable ground throughout which are scattered the iron 
and iron sulphide, together vdth abimdant sharp splinters of pyroxene 
and numerous more or less fragmentary chondrules of the same 
mineral in both porphyritic and radiating forms (see pi. 37). All 
of the well crystallized forms, both in isolated particles and in the 
chondrules, belong to the polysynthetically twinned clino-enstatite 
type. No olivine, fddspar, or other silicate mineral was determined, 
though carefully sought, as their presence was suggested by the, 

1 Comptes Rendus, vol. 125,1897, p. 894. 

* See prellmiziaTy pai>er, Amer. Joum. Sd., vol. 35,1913, pp. 509^525. 
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analysia. The presence of carbonic acid, as shown by the analysis, 
suggested the mineral breunnerite, but this could not be determined 
absolutely owing to the obscuring effect of the graphite already men¬ 
tioned, although the solution obtained by boiling for a few minutes 
in dilute (1-4) hydrochloric acid reacted distinctly for magnesia. 
The calcium sulphide, oldhamite, was, however, detected first by 
chemical means and afterward by the microscope. The miner^ 
occurs in the slide in the form of irregular areas, sometimes inter¬ 
stitial and sometimes inclosed in the enstatite. It is of a yellow 
brown color, sometimes greenish, completely isotropic, and with well 
developed cubic deavage. Attempts at isolation of the mineral 
failed. Microchenaical tests were also rendered futile by the abun¬ 
dant hydrogen disulphide given off when the slide was treated with 
even the most dilute add. On boding 9.35 grams of the finely pul¬ 
verized stone for one hour in distilled water the solution, smeUing 
(fistinctly of H^S, yidded 0.464 per cent CaO, the equivalent of 0.696 
per cent CaS. 

Analj^es of the stone by Dr. J. E. Whitfidd yielded the results 
given bdow: 

Metallic portion separated by mercuric chloride solution. 

Percent. 


Iroii{Fe). 90.44 

Nickel (Ni). 8.26 

Cobalt (Co). 0.18 

Phosphorus (P). 0.05 

Manganese (Mn). 1.04 


100,00 

Silicate portion, free as possible from the metal, sulphides, and 


graphite, yielded: 

Per cent. 

SiUca(SiOa).-. 47.970 

Alumina (AI 2 O 3 ). 2.647 

Ferrous oxide (FeO).-. - 19.283 

Pho^horic acid (P 2 O 5 . 0.699 

Manganous oxide (MnO). 0.175 

Nickel oxide (NiO). 0.739 

Cobalt oxide (CoO). 0.067 

lime (CaO). 1.559 

Magnesia (MgO). 22.736 

Carbonic acid (CO 2 ). 0.363 

Soda(Na 20 ).-.Trace. 

Potash (KflO). None. 

Water (H 2 O). 3.762 


100.00 

Independent determinations showed 13.296 per cent of FeS and 
0.31 per cent of graphite. 
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A recalculation of these analyses gives the following, showing the 
composition of the stone as a whole: 

Percent. 

Silica (SiOa).-. S5.699 

AlnmiTia (AljOa). 

Ferrous oxide (FeO). 26.790 

Manganous oxide (MnO). 0.130 

Nickel oxide (NiO). 0.649 

Cobalt oxide (GoO). 0.049 

Lime (OaO)... 

Mflgrie aifl. (MgO). 16* ^20 

Carbonic add (OO 2 ) .-. 0.271 

Fho^boric add (P 2 O 5 ).. 0.620 

Water (H 3 O). 2.799 

Iron (metalHc) (Fe). 10.400 

Nickel (Ni)... 0.949 

Cobalt (Co). 0.020 

Phosphorus (P). 0.092 

Manganese (Mn). 0.119 

Carbon (graphite) (C). 0.810 

Sulphur. 6 .100 

102.846 

Correction for 0. 2,64 


100.306 

No barium, strontium, or zirconium could be detected. 

The presence of water, though as a rule not expected, has before 
been noted in carbonaceous meteorites and in the present case at 
least is due to the oxidation and hydration of the sulphides and 
perhaps small amount of lawrencite. The mineral composition so 
far as determined by analysis and microscopic examination is: 

Pcroeat. 


Silicate (enstatite). 74.42 

Metal. 11.60 

Trdlite. 13.296 

Oldhamite.•. 0.696 

Graphite. 0.31 

100.122 

Specific gravity. 3.42 


The stone is classed by Wtllfing as a carbonaceous chondrite (Kc). 
Meunier places it in his Stawropolite Ghroup. 

So far as the author at this moment recalls, oldhamite has up to 
the present time been either found, or suspected to occur, in the 
meteoric stones of Allegan, BishopviUe, Busti, Hvittis, Indarch, and 
St. Mark’s. In the first two its presence has been shown only by 
chemical tests; in the other four its presence has as well been revealed 
by the microscope. How prevalent it may be in other stones remains 
to be seen and often much care and study must be devoted to its 
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seardi, as it is quite inconspicuous and until once seen diEdcult of 
recognition. It is of interest to note tliat thus far its presence does 
not seem to be characteristic of any particular class of stones, the 
Allegan beiog a chondxitic tuff (Oco), Busti standing in a class alinost 
by itself (Bu), BishopviUe an almost purely pyroxenic stone (Chi), 
Hvittis a chrystaUine “kugelchen” chrondite (Cck), Indarch a carbo¬ 
naceous chrondite (Kc), and St. M^k’s a chxystalline chondrite (Ck). 




The Indarch, Russia, Meteoric Stone. 



















the dipterous genus symphoeomyia in north 

AMERICA. 


By John Merton Aldrich, 

Amstant, Cereal and Forage Insect Investigations, Bureau, of Entomology. 


Tbe genus Symphoromyia was established by Frauenfeld in 1867.* 
Only one species is mentioned, AOiem melaem Meigen, which thus 
becomes the undoubted typo of the genus. Happily, there is no 
nomraiclatural dispute whatever about the correct application of the 
name, and it has never been used in any other sense than the origi¬ 
nal one. The known species are conned to Europe and North 
America. 

The first North American species were mentioned by Osten Sacken 
in his Western Diptera, 1877, in a paragraph which is well worth 
quoting for its historic interest: 

Symphoromyia, sp.—Half a dozen species, which I took in Marin and Sanoma Conn- 
lies in April and May, and about Webber Lake in July, all have the anal cdl open 
and therefore belong to the genus Symphoromyia Frauenfeld {Ftiolina Schiner, not 
Zetterstedt). California seems to be much richer in this group than Europe or the 
Atlantic States of North America; but as these species resemble each other very 
closely, and as both sexes often diHor in coloring, I deem it more prudent not to 
attempt to describe them.' 

The female of one of these species which I observed near Webber Lake stingsquite 
painfully and draws blood like a Tabwms. 1 am not aware of the fact ever having 
been noticed before concerning any species of Leptidae (p. 244). 

The next occurrence of the genus in North American literature was 
when WUliston described two species, pachjceras and flagms? This 
was* closely followed by cm article by B^ot,® in which he described 
six species from North America, latipcHpis, picticomis, trivUtata, ful- 
mpes, airipes, and comata. In an appendix to the same article, dated 
April 4, 1887, Bigot states that he has received Williston’s paper and 
finds picticomis and tnvittata to be synonyms of plagens and pachy- 
ceras, respectively. 

The only general treatment which the genus has received in this 
country was by Coquillett,* in which 10 species are recognized. 


1 Verh. zooL-bot. Ges. Wien, vol. 17, p. 497. 

2 Trans. Amer. Ent. Soc,, vol. 13,1SS6, p. 2S7. 

«Bull. Soc. Zool, France, vol. 12,1887, pp. 12-15. 
* Joum. N. y. Ent. Soc,, vol. 2,1894, pp. 53-56. 
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Bigot’s species are reduced to synonymy, except latipdpis, and 
seven new species are described, five of them in only one sex. In 
the 20 years from this paper to the present Johnson has described 
two species, Adams one, and Coquillett one more. 

In the followmg pages 22 species are recognized, of which 11 are 
known in both sexes, the male only in 6, and the female only in 6. 
Two or three of them are not firmly established. These figures show 
how much still remains to be done in collecting and studying the 
group. 

Generic ekaraders .—^The genus includes Leptid flies with five pos¬ 
terior cells, fibie anal cell open; third antennal joint simple, rather 
deep vertically, attached above its middle, usually Mdney-ehaped 
(sometimes concave in profile below the arista, then not quite kidney- 
^ped); arista subapical; tibial spurs none in front, two in the mid¬ 
dle, one behind, but often quite weak in males. 

Sfedfic characters .—^There are several characters which may be 
used singly to divide the genus into two groups of several species 
each. Five species have the third antennal joint concave in profile 
below the arista, a character applying equ^y to both sexes and 
very distinct; sides of face pilose is found in nine species, but is 
slight in a few oases, especially in the female; infuscation of the hal- 
teres seems to be very useful, but there are cases in which it occurs 
in the male and not in the female. Color characters occur in anten¬ 
nae, palpi, 1^, and abdomen, but except the last are prone to be 
variable and can be used only with great caution. Width of the 
firont is a good character in females, several species having it much 
wider than one eye (always measured just above the antennae, 
viewed from in front). Several males of the group with concave 
third joint have a thornlike bunch of spines on the middle coxa, a 
very striking thing. Many males have on the front side of the hind 
coxae near the tip a distinct condyle, smooth, polished, roimded or 
conical, which fits into a coirespon^g socket in the hind side of the 
middle coxa. I have made but little use of this, because it is nor¬ 
mally almost invisible and I could not compare its form satisfactorily 
in different species. I have not studied the male genitalia, although 
I do not doubt that in the course of time they will be found useful in 
critical cases. In my opinion it is not safe to depend merely on 
their charactms as they occur in ordinary specimens, as they are not 
always folded in the same manner in the same speries. It will prob¬ 
ably be necessary to detach the organs and make permanent mounts 
of &em. 

Hahiis .—The bloodsucking habit of the female in one species is 
alluded to above in the quotation from Osten Sacken. Knab* 


1 Froe. Wasbington Ent Soc., vol. U, 1912, pp. 108,116; and tOL 17,1915, p. 38. 
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TT»ATtt.inna Osten Sacken’s item already quoted, aud adds aa interest- 
iug list of cases wliere bloodsuckii^ has been attributed to Leptidae of 
other genera; later in the same volume he mentions conversing with 
Prof. B. A. Cooley on the habits of a Montana, species, and ^ves the 
following statement from him: 

We liave repeatedly taken a species of Symphoromyia in the act of taking blood. 
They have always attacked me on the hand, and they inflict a painful wound. The 
first time 1 was bitten by one I slapped with the same caution that I would a mos* 
qmto, lest it ifliould escape, but I soon learned that this was unnecessary, lor one can 
pick &em up with the fingers as he would an inert object. In fact, you may poke them 
around with the finger without causing them to fly. They ccone and alight almost 
silently and generally come singly. Our note on this species is as follows: “Notel43.— 
Troublesome bloodsuckii^ fly. Causing swelling; very painful. Fly is alent when 
sighting.”' 

It is my impression that this is distinctly a mountain form; that is, we do not find 
it in our large open valleys, but only in mountainous places. 

Mr . Cooley’s specimens bearing tbe number 143 are 8. Mrta Johnson. 

Prof. T. D. A. Cockerell furnishes the following hitherto nnpub' 
lished instance of the bloodsucking habit: 

On July 6,1914, at the Webber ranch, between Ward and Allens Park, Colorado, a 
Symphoromyia settled on my right hand close to the base of the little finger, and sucked 
blood. Fnfortunately, I crushed the fly before noticing what it was, but I preserved 
the crushed specimen, smeared with blood. The wound was not painful; it appeared 
as a bright red spot, and soon healed. The next day, on the Longs Peak Trml above 
Longs Peak Inn, at about 10,000 feet, Symphoromyia attacked a lady member of our 
party. We captured two specimens, before they h^ drawn any blood, and preserved 
them in good condition. They belong to two different species, one of which is 
identical with the one from Webber ranch. 

The Ihxee specimeiis accompanied the note; two are 8. Mrta, 
including the one which actually sucked blood; the other is 8. atiipes. 

1 found 8. atripes Bigot very troublesome to horses on the stage 
road from Ashford, Washington, to Longmires Springs, in the Mount 
Rainier National Park. This was on August 2, 1905. There were 
about 100 flies at once hovering about the four-horse stage team, many 
biting the horses and a few the passengers. They were most abun¬ 
dant about the horses’ heads, and I noticed the blood trickle down 
from punctures that the fly had left, indicating that the razor- 
edged mandibles cut a considerable hole in the skin. I have never 
seen Tabanidae attack horses so severely. See not^ under pat^vy- 
ceras and Tdneaidi. 

On several occasions I have had female Symphoromyias alight on 
my hands and clothing as if attracted, but depart without biting. 
However, on May 31,1913, near Moscow, Idaho, I was bitten a couple 
of times by 8. inquisitor, new species, which was plentiful that day. 
1 captured some thirty specimens alighting upon me, or circling 
about my head exactly as a Chrysops does. 
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Female specimens will generally be taien by collectors when 
attracted in the manner just described, and occasionally on windows; 
rarely in any other way. Males, on the contrary, are never attracted 
to animals, and are only to be found on foliage in the sun, or rardy 
on windows. It will require much careful study to find and collocate 
the sexes still unknown of the species now known from only one sex, 
not to mention the probability of other species be|ing in existence. 

Specific names used by Wfiliston and Coquillett iplagem, Umata, 
crueida) seem to imply a bloodsucking habit, but no observations 
have been published on these species, and Oaten Saoken’s note may 
have su^ested the names. 

Osten Sacken collected several females of 8. airipes at Webber Lake 
and a single one each of inurha/m and cmerea; it is therefore a fair 
presumption that oiripes was the one which bit him. 

The larval habits are unknown. In the nearest related genus, 
AtTierix, the larvae live in water in mountain streams.* Other Lep- 
tidae have various larval habits; Professor Comstock showed me 
larvae of a species from the California Sierras which are ant-lions, like 
.Vermileq of Europe; he did not succeed in rearing the adult, which 
remains unknown. 

Disirihulion. —Of the 22 known North American species, only three 
occur east of the Eocky Moxmtain region, these three also occurring 
in the West along wi& the 19 others. California has 15 species; 
Washington and Montana, 6 each; Colorado, 4; British Columbia, 
Idaho, and Oregon, 3; other States and Provinces with smaller 
number. One peculiar thing is that, from Colorado eastward, no 
localities are represented in collections (with the exception of one 
spedmen from Ohio and one from Alabama) until eastern Penn¬ 
sylvania is reached. The species most widely distributed is what I 
have called Mrta, which may, however, prove to be a complex; it is 
represented from Alabama to Alberta, and from New Hampshire to 
New Mexico. Atripes, the bad biter, occurs from Alaska to Colorado 
and California. Even these, however, seem to occur oidy hero and 
there in the wide range mentioned. Most of the species are without 
doubt extremely local in occurrence within their range. 

A^mov)ledgments. —^Mr. J. E. Collin, Newmarket, England, lent me 
the types of Bigot’s six species. Mr. Charles W. Johnson, of the 
Boston Society of Natural History, lent type material in Mrta, om- 
erea, asid Jlcmpdlpis. Director Samuel Henshaw, of the Museum of 
Comparative Zoology at Harvard University, sent me the material 
coUeeted by Osten Sacken in 1876 (26 specimens, in seven species). 
Prof. Trevor Eincaid, of the University of Washington, sent his en¬ 
tire collection in the genus, rich in Puget Sound material and con- 


1 Aldrich, Ent. News, yoI. 23, p. 159. 
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taming males of two species not before seen. All of this material 
and much more borrowed in smaller lots I was allowed to take to 
Washington and study in connection with the United States National 
Museum types; so that I had about 400 specimens together, includ¬ 
ing types of all species but those in the University of Kansas, which 
I examined later. Even with this exceptional opportunity, I did 
not have material enough to fully settle the status of two or three 
species, which must await further collection of specimens. The 
names of collectors are mentioned in connection with the various 
species; my thanks are due to them, to the gentlemen above named, 
and to Profs. H. F. Wickham and S. J. Hunter, and to Mr. Frederick 
Khab, and Dr. L. O. Howard. 

Tables op Species of Stmphobomyia. 


MALES. 

1. Face, with long, erect pile on the sides.2. 

Face bare on the sides. 8. 

2. Ptohoscis slender, with narrow laheUa, as long as height of head (California). 

cruenta Coquillett. 

Proboscis normal, short, the labella fleshy.3. 

3. Third antennal joint concave in profile at apex, below the artista.4. 

Third antennal joint kidney-diaped as usual, hence convex. 7. 

4. Sides of abdominal segment 2-4 broadly yellow in ground color (Puget Soxmd; 

Califomia). ^sackenij new species. 

Sides of abdomen black.5. 

5. Palpi and third antennal joint yellow or reddish; pile on head very dense and long, 

reddidi (California).:.ptZoso, new species. 

Palpi and third antennal joint black. 6. 

6. Pile of sides of face and of first antennal joint very dense; fourth posterior cell 

closed or nearly so (California). harbata, new species. 

Pile of moderate density; fourth posterior cell wide open or slightly ixarrowed 
(California; Washington). .johnsoni Coquillett. 

7. Fourth abdominal segment expanded below on each side, with a row of stiff black 

hairs along the projecting margin (Or^on; Washington—comafa Bigot). 

pachyceras Willistoh. 

Fourth abdominal segment plain (Idaho; Washington). inquisitor, new species. 

8. Front and middle tibiae yellow. 9. 

All tibiae black, knees narrowly reddMi. 12. 

9* Halteres yellow (Pennsylvania; Alabama; New Hampdiire; Ohio; New Mexico; 
Colorado; Utah; Montana; Idaho; Alberta—JZampaZpis Adams).-Airfa Johnson. 
Halteres infuscated.10. 

10. Abdomen very shining (British Columbia; Washington; Oregon; Califomia; 

Nevada—picttcomis and ZatipaZpw Bigot).pZa^rsns Williston. 

Abdomen opaque.11. 

11. Small, light-colored species, the first anteimal joint with mostly white pile below 

(New Jersey). cmerea Johnson. 

Medium-sized species with black pile on the first antennal joint (Califomia; 
Colorado—/sra Coquillett)... trivittata Bigot. 

12. Body gray poUinose, opaque.13. 

Body black, velvety, or shining.14. 
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13. A distinct median gray line divides the broad, central dark-brown stripe of the 

mesonotum (California) . tnids' Ooqtiillett. 

The central stripe not so divided (Montana; Sa^tchewan; I^ew Hampshire). 

montanaf new species. 

14. !First antennal joint greatly elongated and swollen, its vertical diameter over } that 

of the head (Bxiti^ Columbia; Alberta; Washington; Montana; Colorado; 

Utah; California)... atripes Bigot. 

First antennal joint much smaller, its vertical diameter only about i that of the 
head.16. 

15. Bather velvet-black species, pile of abdomen yellow (Briti^ Columbia; Wadiing- 

ton). Mrumdii new species. 

Almost shining species, pile of abdomen black (Colorado). pullata Coquillett. 


FEMAXES. 


1. Third joint of antenna concave at apex, below the arista... 2. 

Third joint convex as usual.6. 

2. Abdomen yellow in ground color (Washington; California).. aodbsni, new species. 

Abdomen black. S. 

3. Sides of face with a little pile (Wadiington; California). johnaoni Coquillett. 

Sides of face bare.4. 


4. Mesonotum with three brown stripes, all narrow and very distinct (California). 

secwrifera Coquillett. 

Mesonotum with indistinct, broader, unequal stripes (Idaho; Montana; California). 

inurbanaf new species. 


6. Knob of halteres infuscated.6. 

Knob yellow.....11. 

6. Abdomen shining black, broadly red at apex (California). limatd Coquillett. 

Abdomen not as indicated.7. 

7. Sides of face pilose.. 8. 

Sides of face bare.10. 

8. Proboscis slender, longer than height of head (California). cruenta Coquillett. 

Proboscis diorter, with broad, fiediy labella.9. 

9. Pale plumbeous species, the hairs above the notopleural suture white (Mon¬ 

tana) . plumhea, new species. 

Much darker, the hairs above the notopleural suture black (Oregon; California; 
Montanai--'eomato Bigot). pachyceras Williston. 

10. Front sibove antennae as wide as the eye; tibiae black (Alaska; British Columbia; 

Alberta; Montana; Washington; Colorado; Utah; California).Bigot. 

Front above antennae much wider than the eye; tibiae yellow (Saskatchewan; 
Montana; California; New Hampshire). montana, new species. 

11. Tibiae black, knees narrowly leddida. 12. 

Tibiae yellow.13. 

12. Front above antennae about one-half wider than the eye (Idaho; Washington). 

inqymtoT, new species. 

Front above antennae about as wide as the eye (Washington; British Columbia). 

hincaidiy new species. 

13. Abdomen shining reddish-brown except the first segment (British Columbia; 

Washington; Nevadar—and latipalpis Bigot). plagem Williston. 

Abdomen black in ground color.14. 

14. First antennal joint yellow, the rest black (California). imdesta Coquillett. 

First jdnt not paler than the others.15. 
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15. Femoia blackidi (Pennsylvania to California., e/a.—fiompalTpia Adams). 

hirta Johnson. 

Femora yellow... 16. 

16. File of front and of mesonotum coarse and long, black (Colorado), Bigot. 

Pile of front short, black, that of mesonotum largely white (New Jersey). 

cinerea Johnson. 

STMPHOKOSIYIA AXSIFES Blsot 

Symphoromiyia atripes Bigot, Bull. Soc. Zool. France, vol. 12,1887, p. 15, female. 

Mount Hood, Oregon. 

Mde .—^Wholly black except the knees, which are narrowly red, 
and the steins of the halteres, which are yellowish-brown; moder¬ 
ately shining on thorax and abdomen, the mesonotum a little less so, 
inclining to velvety on the middle, unstriped; first anteimal joint 
greatly swollen. 

Eyes not quite contiguous, vertical trian^e with moderate black 
pile, frontal one bare, black; first antennal joint long and greatly 
thidkened, especially bulging below, with dense, long black pile aU 
round; the second and third joints wanting in the specimen; face 
bare, black; palpi large, prominent, and densely bushy black pilose; 
proboscis short, labella fleshy. In a slanting transmitted light there 
is a reddish tinge to the apical part of the hairs in the beard, and 
those on the palpi and the underside of the antenna. 

Thorax seemingly not at all vittate, the pile blackish; hypopleura 
with tuft of pale pile. Abdomen with pale loose pile on sides near 
base. Femora and tibiae rather shining. Wings shghtly tinged 
with brown, the base yellow. 

Female. —^Black, including antennae, palpi, halteres except the 
stalk, legs, and tarsi; moderately cmereous pohinose except the sec¬ 
ond, third, and fourth abdominal segments and the femora and tibiae, 
which axe shining. Front black, cinereous opaque, very wide above 
on account of the compoimd eyes being nearly globular in shape, pile 
of front short, sparse, black; antennae rather short, first joint hardly 
longer than the two following together, opaque, with short black hair 
all round, not much thickened; second small, black; third intensely 
Hack, a little deeper vertically than long, slightly prominent below 
the arista, the depth not much greater than that of the first joint, 
arista stout, short; palpi short, tHck beyond the middle, black, bare 
above, with black hairs bdow; labella black; proboscis projecting 
diagonally downward, about as long as the face; the face cinereous, 
not appreciably yellow along the lower border; occiput a little pro¬ 
tuberant, with black hairs above, yellow on the middle and lower 
part, the last loi^. Thorax cmereous opaque, with a wide double 
stripe nearly black on the middle of the mesonotum and wide single 
stripe each side abbreviated in front and interrupted at the suture; 
scuteUum cmereous; hairs of thoracic dorsum black, sparse, and rather 
small; pleura thinly pollinose, subshining, almost bare, the meta- 
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pleura with delicate long, pale hairs; halteres brownish-black, the stalk 
brownish-yellow. All the coxae with yeUow hair, that of the mid¬ 
dle ones mixed somewhat with black; femora and tibiae moderately 
shining, hind femora on inner side polished. Abdomen wholly black, 
venter the same; hairs of abdomen dense and pale on the sides at base, 
elsewhere short and mostly black. Wings distinctly and uniformly 
infuscated, stigma brown, long, extending from before the apex of 
the auxiliary almost to the apex of the second vein. 

Length of male, 8 mm.; of female, 5.3 mm. 

Material examined: 

One male, Webber Lake, California, July 26,1876. 

Bigot’s type female, Mount Hood, Oregon. 

Sixty other females, distributed as follows: Douglas, Alaska On 
Melander’s collection); Bear Lake (Currie, CaudeU), Stickeen Kiver 
Canyon (Wickham), Haslo (CaudeU), Mount Cheam (J. Metcher), aU 
in British Columbia. Lake Louise, Alberta (C. S. Minot, in C. W. 
Johnson’s collection). Longmires Springs (J. M. A.), Ashford (Dyar 
and CaudeU), Olympic Mountains (Ejncaid), all in Washington. 
Collins, Idaho (Melander). Midvale (in C. W. Johnson’s coll.), and 
GaUatin VaUey (Cooley), in Montana. Webber Lake, California, 
July 21, 1876 (Osten Sacken). Emigration Canyon, Utah (A. K. 
Fisher). Rabbit Ear Pass, Colorado (in Melander’s coll.); Longs 
Peak Trail, Colorado (CockereU), and simply Colo. 2019, from the 
Agricultural CoUege in the United States National Museum. 

I associate this male with Bigot’s species because there are no in¬ 
dications to the contrary, and both sexes were collected by Osten 
Sacken at the same place only a few days apaiii. Strangely enough, 
nobody since his time appears to have obtained this species of female 
with any male. I thought for some time that the male which I have 
associated with Tcincaidi might belong here; but on examining 
Professor Kincaid’s material it appeared that he had captured it with 
the other female. 

This species is the bad biter par excellence, in my experience, as 
described in the introduction. 

STMPaonOimA BABBATA, new species. 

Mole .—^An opaque black, moderately cinereous species with con¬ 
cave third joint, bushy pilose face, infuscated halteres, black femora, 
yeUow tibiae, and a thomlike bmch of setae on middle coxa; fourth 
posterior cell nearly or quite closed in the margin. 

Eyes contiguous, vertical triangle with long black pUe, frontal bare, 
rather ashy; first antennal joint long, hardly swoUen, black, cinere¬ 
ous, with long black pUe which is longer above than below; third 
joint small, black, concave below arista and distinctly angulated 
below the concavity, its vertical diameter equal to that of the first 
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joint, sides of face with, very long, abundant black pile; palpi brown, 
withmostlyyellow, bushy pile; proboscis short, labella fleshy; beard 
yellow on lowest part and behiud proboscis, black and stubbly above. 

Mesonotum opaque dark brown with a double median gray stripe, 
rather indistinct, and gray pollen along the edges; scutdlum dark 
opaque brown; pile of dorsum long, mostly black except on the 
middle of the anterior part; pleurae opaque brownish, with abundant 
pale pile; halteres deeply infuscated, the stems somewhat paler. 

Abdomen wholly black, rather velvety above, with long erect pale 
pUe. 

Front and middle tibiae with fine short erect hairs on the apical 
third, which continue on the first tarsal joint; front tibia widened at 
apex on inner si^e into a blunt angle; all the tibial spurs minute, 
almost imperceptible. Wings subhyaline. 

Length, 74 mm. 

A single male, ClaremCnt, California (0. F. Baker, No. 8271). 

The species resembles joJinsoni, but is darker in color, face about 
twice as hairy, beard blacker, fourth posterior cell closed, etc. The 
fourth cell is probably somewhat variable and possibly useless as a 
character, as in one wing it is not quite closed, in the other entirely 
so. From the small amount of material in hand of both species they 
appear to be sufficiently distinct. 

Type .—In the author’s collection. 

SYMPHOKOLiriA CINESEA Johnson. 

Symphoromyia cinerea Johnson, Ent. News, vol. 14,1903, p. 25, male and female. 
Near Long Branch, New Jersey.— ^Fletcher, 34tli Eep. Ent. Soc, Ont., p. 
98, occurs in Nortliwest Territory, Canada. 

Male. —small, ashy species with pale legs, the pile mostly whitish. 
Head pale ashy; eyes barely contiguous; antennae rather brownish- 
yellow, first joint of medium size, a little swollen, densely ashy pol- 
linose, with sparse, long whitish pile; third joint kidney-shaped, its 
vertical diameter not more than that of the first joint; sides of face 
bare; palpi yellowish-brown, with white pile; proboscis broken off 
from the described specimen. Mesonotum pale cinereous, with traces 
of darker fines; pleurae and abdomen ashy, pile mostly pale; halteres 
broken off; coxae black in ground color, femora brown, tibiae and 
base of tarsi yellow; middle coxae without spines; hind coxae with 
small condyles on front. Wings subhyaline, veins yellow. 

FfiTnoZe.—Small, ashy species with yellow legs, halteres, antennae 
and palpi. Front with short black hairs, longer at vertex; first joint, 
of antenna short, cinereous, thickened beyond middle, with short 
black hair; third joint kidney-shaped, rather large, its vertical diame¬ 
ter somewhat more than that of the first joint; sides of face bare; 
palpi yellow, the upper edge brown at widest part; proboscis short. 
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Thorax with indistinct brown stripes; halteres yellow. Abdomen 
rather evenly dnereous with a tinge of yellow. Coxae black, cinere¬ 
ous, the front ones yellowish toward tip, femora, tibiae, and half or 
more of all the tarsi ydlow. 

Length of male, 5 mm.; of female, 5^ mm. 

One male and one female, cotypes. Long Branch, New Jersey; 
sent me by the describer, 0. W. Johnson. 

One female, Webber Lake, California, July 21,1876 (Osten Sacken), 
agredng exactly with the type female. 

This is the smallest species, and one of the palest. Johnson gives 
Ihe mesonotal strips from better-preserved specimens as follows: 
“Three obscure brownish stripes, the wide dorsal stripe divided ante¬ 
riorly by a fine hair line, the sub-dorsal stripes divided at the trans¬ 
verse suture forming two oblong spots; a small obsolete spot also 
present above base of the wing.” 

Three dirivded males, Washington, District of Columbia, May 12, 
1895, are teneral, have been in alcohol, and are unrecognizable. In 
size they agree with cinerea. They have the halteres infuscated. 
On accoTmt of these specimens, I have ventured to place the species 
m the section of the table of males having this character. If it proves 
to be valid, there will be one good mark of distinction between cinerea 
and Tmia. Under the latter species I have discussed the relations of 
these and allied forms. 

SYMPHOROMZU. CRUERTA CMinllMt. 

Sympharcmyia munta CoQCHiLiiTF, Joum. N. Y. E!nt. Soc., vol. 2, 1894, p. 55, 
male and female. Los Aogeles County, CaUfonua. 

WAe. —^Black, opaque, the proboscis and 1^ shining; proboscis 
dander, longer than height of head, with narrow labella; sides of face 
pilose; hair everywhere black. 

Eyes separated by more than the width of the lower ocellus; frontal 
triai^e dnereous; first antennal joint cinereous, long, much swollen, 
tapering toward ^p, with long and dense black pile; third joint small, 
rounded, its vertical diameter about § that of the first joint; sides of 
face budiy black pilose; palpi rather long and slender, black pilose; 
proboscis as mentioned. Thorax opaque black, from the expansion 
of the usual black stripes, so that the only cinereous portions are 
around the edges, a hair line in the center, and a wider line on each 
side of this; pile long and black; metapleural pile also black; halteres 
black, the stem brownish-yellow in the middle. Abdomen opaque 
black, black pilose, the incisures shining. Front and noiddle knees 
narrowly red; middle coxae not with spines; hind coxae with rather 
long, conical condyles. Wings uniform li^t brown. 

Female. —^Yellowidi-brown pollinose, mesonotum vith brown 
stripes, proboscis as in male. 
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Front with dense black pile, long for a female; first antennal joint 
rather large, with long black pile; third rounded or heart-shaped, 
vertical diameter dightly more than that of first joint; sides of face 
with mixed black and pale pile; beard light yeUow; palpi black, witih 
mixed hairs. Mesonotum with four brown stripes, the middle pair 
separated by a hair line, the outer notched at suture; a distinct 


brown spot above root of wmg; 
hairs of thorax mostly black, those 
of metapleura, however, pale; hal- 
teres with blackish knob. Abdo¬ 
men opaque yellowish-gray on 
black groimd-oolor, with yellowish 
hairs. Femora and tibiae shining 
black, front and middle knees 
narrowly reddish. 

Length of male, 7 mm.; of 



female, 7-8 mm. 

In addition to the long series of 


Figs. 1-2.— Head or SYMPHOBoirm. cbxtbnta 
1, Hale; 2,rBiCALB. xit 


typical specimens of both sexes in the United States National 
Museum, I have seen five males from San Diego, California, collected 
by Prof. R. W. Doane. 


STMFHOKOimA. FULVIPES Blent 

SympTioromyia fulvipef Bigot, Bull. Soc. Zool. France, vol. 12, 1887, p. 14, 
female. Mount Hood, Oi^on. 

Ferrude (type redescribed).—^Black in ground color, brownish-cine¬ 
reous poUinose, the following parts yellow: antenna except arista, 
palpi, lower edge of face, halteres, sixth and following s^ments of the 
abdomen, femora, tibiae, and almost the whole of all the tarsi; com¬ 
paratively coarse and strong black pile on the front, first antennal 
joint, palpi, mesonotum, scutellum, and middle coxae; abdomen with 
short blackish pile, yellow at base and on sides. 

Front above antennae evidently narrower than one eye, with rather 
long, dense black pile; first antennal joint poUinose, not very decid¬ 
edly yeUow, short and a little rounded, with rather short black pile 
above and below; third joint deep yeUow, convex at apex, its vertical 
diameter times that of first joint; sides of face bare, several smaU 
black hairs scattered on the lower half of the middle area of the face; 
proboscis short, labeUa thick and fleshy, the hard parts protrude 
farther than the palpi, equalling about ^ the height of the head; beard 
whitish. 

Mesonotum brownish-dnereous poUinose, with three deep-brown 
stripes, very iU-defined in the specimen; the black pUe above noto- 
pleural suture and on scuteUum erect and conspicuous; pleurae sub¬ 
shining, with mostly delicate, pale hair; halteres entirely deep yellow. 
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Abdomea entirely brownisb-cmereous pollinose, the ground-color 
ftbanging to yollow in the latter part of the fifth segment. 

Front and hind coxae with yellow pile; middle coxae sli^tly yel¬ 
low at tip. 

Wings slightly and uniformly yeUowish-brown. 

Length, 5.6 mm. 

In his 1894 paper Coquillett placed this species as a synonym of 
laiipaipis Bigot {’^^plag&ns Williston); but he evidently receded from 
this opinion later, as in the United States National Museiun collection 
I found a row of 8 females bearing the namei fidvipes in CoquiUett's 
handwriting. They are very close to the type in their characters, 
but on account of their having much shorter pile on the front, lighter 
pollen on mesonotum, and other slight discrepancies, I did not Led 
sure of the identity, but consider them to bdong to Jiirta. 

From its early d&t& fvlvipes is without question a valid species; it 
is closdy allied with Mrta and cinerea, one or both of which may ulti- 
matdy prove to be s3Tionyms of it. No western males of the group 
are yet in collections, as far as I have seen; in a considerable number 
of females (about 36) from the West, there seems to be much varia¬ 
tion in the amount of yellow in the anteimae, and in the femora, etc.; 
none of them agree entirdy with the type atfulvipes, and I believe 
they mostly go in Tiirta quite readily; however, the distinctions 
between 'hirUi and cinerea almost or quite vanish in a large series, and 
I doubt if both can be maintained unless it shall be proved that the 
halteres of the male cinerea are infuscated, of which there is some 
prospect, as I have indicated under that species. 

SVUPHOROMY1& HUtTA Jobnson. 

St/mphoroTnyia Mrta Johnson, Ent. News, vol. 7, 1897, p. 120. Fkiladel^iia, 
Pennsylvania (one male, two females).— Adams, ICans. U. Sci. Bull., vol. 
2,1904, p. 439 (JUmpalpis). Wasatch Moimtains, Utah; Colorado (a female 
from each locality). 

Mah (type redescribed).— A. robust black cinereous species with 
bare face, convex third antennal joint, yellow halteres, black femora 
and ydlow tibiae. 

Eyes barely contiguous, vertical triangle with very long, abtmdant 
black pile; frontal triangle bare, cinereous; first joint of antenna 
black, cinereous, very little swollen, with long black pile above and 
below; second and tiiird joints missing (according to Johnson they 
were dark brown); face bare; palpi blackish, vrith bushy whitish 
pile like the beard; proboscis short, fleshy. 

Mesonotum black, cinereous, somewhat glaucous, with three ill- 
defined wide blacMsh stripes, narrowed behind; pile bushy and black; 
scutellum glaucous, with very long erect black pile; pleurae blackish, 
with thin pollen and rather abundant delicate pale pile; halteres 
wholly yellow. 



NO. 2099. TBB DIPTBR0U8 QBNV8 SYMPBOBOMYIA—ALDRICE. 125 

Abdomen black, with glaucous pollen and long bushy pile, which is 
yellow at base and on the sides, black on most of the dorsal surface; 
hypopygium somewhat embedded. 

Coxae and femora black, tibiae and base of tarsi dark yellow; 
middle coxae with mixed black and yellow hairs, no spine. 

Wings rather pale yellow. 

Length, 7.5 mm. 

Female (cotype redescribed; variations noted below).—Front 
cinereous, overlaid with brown pollen in the middle, with moderate 
black pile; width of front above antenna rather less than that of the 
eye; firat joint of antenna yellowish-brown in ground color, cinereous 
poUinose, short and hardly swollen, with rather short black hair, that 
on the lower side slightly reddish; palpi wide toward the tip, dark 
yellow, brown on the bare upper edge before apex, the pile elsewhere 
mostly pale, but varying to blackish near the tip with the angle of 
view; proboscis short; labeUa fleshy; beard whitish. 

Mesonotum and abdomen as in male, but with shorter pile; sixth 
and following segments brownish-yeUow. 

Legs and wings as in the male. 

Length, 6.6 mm. 

Material examined: 

Type male and cotype female, Edge Hill, Philadelphia, lent by 
C. W. Johnson. 

3 males. Mount Washington, New Hampshire (Slosson); 1 male, 
2 females, Pennsylvania, in the United States National Museum. 

3 females, Pennsyivania (Daecke); these have the tibiae dark, in 
one the hind tibiae quite black, but the middle and front ones are 
decidedly not black. 

1 female, Ira, Summit County, Ohio (Hine); like the dark form 
just mentioned. 

1 female, ThomasviUe, Alabama, lent by United States National 
Museum. 

1 female, Wasatch Mountains, Utah, cotype oi Jlampdlpis Adams, 
lent by C. W. Johnson; the legs are quite pale, femora deep brown 
toward base, antennae and palpi rather pale yellow. 

1 female. Emigration Canyon, Utah, in the Wasatch Mountains 
(A. K. Fisher), is just a shade darker than the preceding. 

6 females, Marshall Pass, Colorado, 10,856 feet, collected by me, 
are about as dark as Dr. Fisher’s specimen. 

8 females, Sedan, Montana (R. A. Cooley, No. 143); they have the 
femora black except tip, tibiae yellow, anteimae from brown to 
black, palpi from yellow to black. These are the specimens men¬ 
tioned in the introduction as sucking blood. 

5 females, from Spanish City, West GaUatin Canyon, and Gallatin 
County, Montana, from Professor Cooley. 
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1 female, Ni^er Hill, Montana, from Professor Melander, col¬ 
lected by W. M. Mann. 

1 female, Collins, Idabo (Melander). . 

1 female. Big Horn, Wyoming, lent by United States National 
Museum. 

2 females, Banff, Alberta (J. Fletcher), lent by Dr. 0. Gordon 
Hewitt. 

1 female, “Walrand Banche, north of Pincher,” lent by Dr. 
Hewitt. 

2 females, "Colorado,” lent by United States National Museum 
from a series of 8 in one lot, which are standing under the name 
fvUvi'pes B^ot, determined by Coquillett. The femora are brown 
except apicaUy. 

1 female, Logan, Utah (Agr. Coll.). 

1 female, Brightons, Utah; 1 female, Beulah, New Mexico (United 
States National Museum). 

1 female. Longs Peak Trail, Colorado (Cockerell). 

Under the names (chronologically arranged) of fidvipes, Mria, 
d/nerea, said jlavipalpis, we have to do with a series of female speci¬ 
mens from the east and all over the west, agreeing in having black, 
cinereous color, third antennal joint convex, face bare, and tibiae 
yellow or at least not black. No males have ever been assigned to 
fidvipes and Jlavipc^pis; in dnerea only the type male has been found, 
which lacks the halteres; in IMa I have seen half a dozen eastern 
males. Not a single western male assignable to one of these species 
has come to light. 

These females vary (in lots taken at the same time) in the colora¬ 
tion of the antennae, palpi, and legs, as wdl as in minor characters, 
to such a degree that it seenos at present impossible to decide as to 
the number of species. I have examined type material in all four 
of the nominal species, and in both sexes where both where described, 
and have redescribed the same with care, except in the latest one, 
which I fed sure will fall under one of the others. I am indined to 
lump all four \mder the oldest name, but can not see my way to do 
so in the absence of western males. Then again, there is a slight 
probability that the male of dnerea has infuscated halteres, which 
would give that species one definite character. 

To sum up the principal slight differences which appear to justify 
the recognition of three specific names for the present: 

Fidvipes .—^The siugle female type has wholly yellow femora like 
female dneeea, but has longer black pile on front and thorax than I 
find in any other females in the whole mass of material 1 have ex¬ 
amined. 

Ovnerea .—^Femora wholly ydlow, pile of thorax short and latgdy 
pale, that of front very short though black. 
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Siria .—^Femora varying from black to reddish, but always de- 
ddedly brownish or darker on the basal half. 

Fkmpdlpis type is about halfway between the two preceding, but 
the femora are dark, and another specimen from about the type 
locality has them still darker, hence I place the name provisionally 
as a synonym of hirta. 

M<mtana differs in having infuscated halteres in both sexes; the 
females of the preceding have yellow halteres. 

8YMPHOROMYIA INURBAITA, nev species. 

FeTTude,—A smallish black species, densdy gray pollinose, with 
yellow palpi, front and middle tibiae and halteres; face bare; third 
antennal joint concave below arista. 

Front barely as wide as one eye, cinereous, with short, blackish 
pile; first anteimal joint short, small, with short black pile; second 
half as long as first; third black, concave below arista, its vertical 
diameter almost equal to the whole length of the antenna to base of 
arista; face bare, cinereous; palpi yellow; broad beyond middle, with 
whitish hairs; proboscis short, labella fleshy; beard white. 

Mesonotum densdy pale ashy pollinose, with mostly pale pile in¬ 
cluding that above notopleural suture, vittae very indisrinct; pleurae 
ashy, with pale pile; scutellum ashy with mostly pale pile; halteres 
wholly hght yellow. 

Abdomen wholly black in ground color, densely pollinose, a little 
more yellow than the thorax; pile mostly pale, not long. 

Femora black, tips yellow; all the coxae and femora with pale pile, 
base of front tarsi distinctly ydlow, others less so. 

Wings almost hyaline with yellowish veins. 

Length, 5.5 mm. 

Seven females: Four from Hailey, Idaho (one of which is the type); 
one each from Webber Lake, (California, July 21, 1876 (Osten 
Sacken); Placer County, California (Doane); and Gallatm County, 
Montana (Harold Morrison). 

In the group of species with third joint concave bdow arista only 
three are known in the male sex, all of which have the sides of the 
face pilose; it would appear that the male of this species must be 
still unknown. The nearest rdative known is securifera, which has 
a strikin^y vittate thorax. 

Type .—^In the author’s collection. 

SYMPHOROMYIA INQUISITOR, new species. 

Male .—^Wholly black except the front and middle knees. 

Eyes separated by twice the width of the lower ocdlus; frontal 
triangle almost silvery in certain lights; first anteimal joint long and 
greatly swollen, cinereous pollinose, and with long, bushy bhusk hair; 
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second minute; third small, Mdney-ahaped; sides of face with long, 
dense black pde, becoming paler below the eye on the bucca; palpi 
with dense black pile. Mesonotum in well-preserved specimens dark 
cinereous, with four vdvet-black stripes, the inner pair dose to¬ 
gether, the. outer interrupted at the suture, or the anterior half in¬ 
distinct; in abraded specimens the opaque black color remains; 
pleurae dark cinereous; pile of thorax almost whoEy blackish. Ab¬ 
domen opaque black above, cinereous bdow, tlie pEe w;hitish except 



near apex; fifth and sixth segments not very nar¬ 
row, tapering gradually. Wings uniformly subinfus- 
cated. 

Female. —^Head, thorax, and abdomen cinereous. 


no. s.—OTjTLms OF except four dark stripes on mesonotum; palpi, mid- 
^ front knees reddish; halteres y^ow. 

MALE, TO SHOT jVont with short black pile; first antennal joint 
TiDTH OF FBoira. Diedium size, a little swoUen, cinereous, with short 


black pile above, pale bdow; third joint rather large, kidney shaped, 
its vertical diameter a Etfie greater than that of the first joint; sides 
of face with rather abundant whitish pEe; palpi yeEowish to red, 
generally dark along lower edge, with pale hairs; proboscis short, 
labeEa fleshy. PEe of mesonotum largely black, of remainder of body 
mostly yeUow, wings subhyaline, veins yeEowish near base. 

Length of male, mm.; of female, 4f-5| mm. 

Forty-five specimens, both sexes; collected about Pullman, Wash¬ 
ington (type locality), and Moscow, Idaho, by Professor Melander and 
myself; one is from JuEaetta, Idaho. 

The female appears to differ uniformly from pachyceras in having 
pale halteres; I find very Ettle to separate the males. 

Type .—^In the author’s coEection. 


SYHPHOSOMYIA JOHXSOm CoquUIett. 


Sympftoromyio yoAnsoni CoqoiijLett, Joum. N. Y. Ent. Soc., vol. 2, 1894, p. 54, 
male and female (the female is a diSereut species, licre described as Mncaidi, 
new species). Wadiington. 


Male .—Ground color black, cinereous poEinoso, abdomen darker 
above, mesonotum with three brownish stripes; tibiae and base of 
tarsi yeEow, femora brownish. 

Head cinereous, eyes contiguous below ocelli; first antennal joint 
ashy, not much thickened, with long, dense black pEe; second minute; 
third smaE, concave in profile below arista and somewhat angulate 
on lower part; sides of face with strikingly long black hairs, not very 
dense; pdpi a Ettle yeEow at tip, with dense whitish pEe; beard 
whitish; proboscis short, the labella fleshy. 

Thorax with three indistinct brown stripes; pile of thorax and 
scuteEum rather mixed and changeable from brown or black to 
yeEow; halteres black with yeEow stem. . 




no . 2099 . the dipterous GENUS 8YMPE0R0M7IA—AEDBICS. 129 

Abdomeu narrow, opaque, darker above, with pale bairs, which 
become woolly on the sides; principal hooks of the hypopygium are 
yellow to piceous. 

Coxae and femora black; middle coxa with several stiff, blimt 
bristles at tip, curved backward and united to form a thomlike 
structure. 

Wmga slightly infuscated toward the tip. 

Jjength 6§ mm. 

Female (not of Coquillett).—Black in grotmd color, but with pale 
cinereous pollen, the palpi, halteres, and front and middle tibiae 
yellow. IVont with short black hair; first joint of antenna very 
short, with short black hair; third large, concave in profile below 
arista, its vertical diameter fuUy equal to the length of entire antenna 
from base to origin of arista; sides of face only slightly hairy; palpi 
bright yellow, broad near tip, with short pale hair; proboscis fleshy, 
shorter than height of head. 

Thorax and abdomen rather uniform gray poUinose, with short pale 
hair, which, howev^, becomes blackish on the mesonotum and 
scutellum; halteres wholly yellow. 

Femora blackish, tibiae yellow, the hind ones darker. 

Wings hyaline, stigma and the veins of the basal half yellow. 

Length 6 mm. 

One pair, male and female, Pasadena, CaUfomia, collected by F. 
Giinnell, jr.; one male, Ormsby Co., Nevada (Baker). I also com¬ 
pared the single male type in the United States National Museum. 

Coquillett named the species after Prof. O. B. Johnson, who was 
for a long time a teacher in the University of Washington and an 
enthusiastic collector of the animal life in and about Puget Sound, 
but who has now for some twenty years been on the retired list on 
account of ill health; although necessarily living a secluded life. Prof. 
Johnson still retains a keen interest in his insect collections, and is 
visited for inspiration and instruction by the younger biologists of 
the Northwest. I note these facts as a tribute of respect and affection. 

STIilPHOROMYia XmCAIDI, new Bpedes. 

SymphoTcmyia Hncaidi CoQxntLETT, Joum'. N. Y. Ent. Soc., vol. 2, 1894, p. 64 
(the female aajohnsoni, new species). Washington; British Coltunbia. 

Male. —^Black, opaque above, pile of thorax and head mostly black, 
of abdomen largely yellow; front and middle knees narrowly red; 
face bare; middle coxae without curved, thomlike bunch of spines. 

Eyes barely contiguous; first antennal joint rather long, mod¬ 
erately swollen, with dense long black pile; second minute; third 
small, kidney-shaped, vertical diameter a little less than that of the 
first joint; sides of face bare, beard brovmish or yellowish; palpi 
81022°—Pi’Oc.N.M.vol.49—15-^9 
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black, with dense black pile, rarely a little paler; proboscis small, 
labella fleshy. Thorax velyet black, without stripes, hair almost all 
black, a tuft of yellow on the smaller calypter; halteres black. 
Abdomen velvet black above, shining on incisures when they are a 
littie extended, in side view mostly shining. Hi n d coxae with 
condyles. Wings uniformly infuscated, rather dark. 

Female. —^Black, head and thorax cinereous, the latter with black 
stripes, abdomen shining; face bare, palpi black to red or even yellow; 
halteres yellow. 

Front with dense black pile; first antennal joint hardly longer than 
the two following together, swollen, black pilose; second slightly 
larger than usual; third kidney-shaped, vertical diameter about one- 
third more than that of first joint; beard yellow. Thorax with a 
double median dark stripe and a poorly defined one each side, pile 
mostly black; halteres yellow. Abdomen shining black except first 

j oint and apex, which are opaque; 
hair of abdomen short, yellow. 
— AH the coxae with yellow hair. 

5 Wings imiformly infuscated, not 

so dark as in male. 

itos. 4-6.—octBs sEDB or BiQira jLNTEiiNA ot Length of malo 6 mm.; of 

S. KINCilDl. 4, male; 6, FBltilE. X20. ^ 

Material examined—Males: 

9 from Kanaka Bay, San Juan Island, Washington, collected by 
myself on foliage in the sun. May 31, 1906 (type-locality, type in 
author's collection). 

2, Coupeville, Washington, June 23,1907 (Kincaid). 

1, Skokomish River, Washington, June 22, 1912, B. Elliott (Kin¬ 
caid). 

1, Victoria, British Columbia, Aug. 6, 1903 (Elincaid). 

1, Gabriola Island, British Columbia, May 30, 1908, B. Elliott 
(Kincaid). 

?1, Pacific Grove, California, Mar. 20, third joint of both antennse 
gone (R. W. Doane). 

?1, Blue Mountains, southeast Washington, July 15,1896, a teneral 
specimen with slightly reddish legs (R. W. Doane). 

Females: 

4, Stickeen River Canyon, British Columbia (Wickham). 

1, Friday Harbor, San Juan Island, Washington, June 2, 1906 
(J. M. A.). 

1, Olga, Orcas Island, Washington, July 15 (Melander). 

3, Coupeville, Washington, June 23, 1907 (Kincaid). 

1, Olympia, Washington (Kincaid). 

2, Ashford, Washington, Dyaf and CaudeU (U.S.N.M.). 
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3, Longmires Springs, Mount Rainier, Wasliington, Aug. 2, 1905 
(J. M. A.). 

2, Washington (Piper and Kincaid). 

3, Washington (0. B. Johnson), and. 2, Stickeen River, Canada 
(Wickham), in the United States National Museum (Coquillett’s type 
material of joihnsoni, female). 

A single female, in bad condition, from Sheep Ckeek, Alaska, differs 
only in having entirely yellow pile all over, quite long on the front. 
It may be a different species. It is from Professor Melander’s 
collection. 

The female of the species described above is undoubtedly Coquillett’s 
johnsoni; whether I have been any more successful than Mr. Coquil- 
lett in associating the correct male vrith it may possibly be questioned. 
Prom the fact that Professor Kmcaid collected both sexes on the same 
day at Coupeville, Washington, I conclude that they belong together. 

I found TdnccMi along with a^pes Bigot in the Mount Rainier 
National Park in 1905, but did not at the time notice that there 
were two species; later I found that my notes about the biting habit 
were attached to atripes, but I am under the impression that Ttincaidi 
is an almost equally bad biter. 

I have followed the usual procedure in retaining Mr. Coquillett’s 
name for the male of his composite species. 

SYMPHOKOMTIA LIMATA CoqulUett. 

Symphoromyia lirmta CoQxnctLETT, Jotmi. N. Y. Ent. Soc., vol. 2, 1894, p. 54, 
female. Southern California. 

Female. — A. rather large’blackish species, the antennae,, palpi, and 
tibiae yellow; abdomen shining black on first four segments, the 
remainder red. 

Front narrower than the eye, rusty cinereous, the short black pile 
arising from minute black dots; antennae bright orange, rather 
small, inserted far apart; first joint with short black pile, third 
kidney-shaped, its vertical diameter IJ times that of the first segment; 
face with very scattered and small pile, hard to see, yet important as 
indicating that the male, as yet unknown, has a pilose face; lower 
margin of face reddish; palpi orange red, bare on a large part of the 
upper surface, with small blackish hairs otherwise; proboscis with 
the homy part loiter than usual, yet much shorter than height of 
head; lab^a soft, fleshy; beard light yellow. 

Mesonotum black, with thin pollen, a broad median darker stripe 
bordered by a cinereous line each side; pile short, blackish, arising 
from minute dots; pleura subshining black, with a tuft of pale pile 
on propleura and another on hypopleura; halteres -with infuscated 
knob. 
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Abdomen: First segment concolorous with scutellum, a row of 
appressed pale hairs on its hind margin; segments 2, 3, and 4 shining 
black and almost bare of hairs; 6 and following red; venter con¬ 
colorous with dorsum. 

Coxae and femora black, subshining, the knees, tibiae, and base 
of tarsi reddish-yellow, hind coxae with distinct condyles fitting into 
middle coxae. 

Wings brownish, darker toward the stigma. 

Length, 8 mm. 

Two females, Los Angeles County, California (United States Na- 
’tional Museum, part of the original lot); 1 female same locality 
from Prof. K. W. Doane; four females from F. Griimell, jr., San 
Bernardino Mountains, and San Jacinto Mountains, California. 

The original type material consisted of 20 females from ‘'Southern 
Cahfomia;’’ no other specimens have been reported up to the present, 
the male being stiU unknown. 

I examined the remainder of the United States National Museum 
series. This is perhaps the easiest of all the species to recognize. 

SYMPHOROMYIA MODESTA CoquiUett. 

Eymphorcmyia modesta Coquillett, Joiim. N. Y. Ent. Soc., vol. 2, 1894, p. 54, 
female. California. 

Female ,—Ashy gray, the halteres, legs, palpi, and first antennal 
joint yellow. 

Front about as wide as one eye, opaque cinereous, with coarse 
black pile; first joint of antenna opaque cinereous on yellow ground 
color, with moderately long black pile; second and third joints black, 
the last kidney-shaped, its vertical diameter 1J times that of the first 
joint; sides of face bare; palpi yellow with long black pile except at 
base where it becomes red^sh and on a bare area on the curved upper 
surface; proboscis short, with black, thick labella; beard whitish. 

Mesonotum opaque cinereous, with a broad median blacldsh stripe 
and two lateral ones on each side which unite in front of the suture; 
scutellum opaque, cinereous; pile of thorax and scutellum mostly 
black; pleurae darker, less poUtnose; halteres light yellow. 

Abdomen cinereous poUinose on a black ground color, with mostly 
pale pile, sixth and following segments reddish. 

Coxae black, somewhat cinereous, with pale pile, trochanters black; 
femora, tibiae, and basal part of tarsi yellow. 

Wings yellowish subhyaline, the venation as usual. 

Length, 6.3 mm. 

One specimen, Woodside, California (a few miles west of Red¬ 
wood City), collected while I was on a short bicycle trip to view the 
effects of the famous earthquake of 1906; the date of collection was 
April 25, 1906, one week after the earthquake. Also one specimen 
collected by Osten Sacken, Sausalito, Cahfomia, April 2, 1876. 
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The type material mentioned by Coqnillett consisted of three 
females, collected in California in May; this I examined in the United 
States National Museum. The male has not yet been recognized. 
This is the only species yet known which has the first joint of the 
antenna paler than the following ones, although several species 
show the reverse coloration. 

SYMPHOROMTIA MONTANA, new species. 

Male .—dark opaque species, thorax with three broad black 
stripes narrowed behind, abdomen opaque with brownish cinereous 
pollen; antennae black; face bare; halteres infuscated; legs except 
knees black (in female tibiae and base of tarsi yellow). 

Head much wider than thorax; eyes not quite contiguous; ocellar 
triangle with black pile; frontal triangle bare; first antennal joint 
cinereous, long, swollen, with long black pile all round; third joint 
small, convex below arista, its vertical diameter two-thirds that of 
the first; palpi black with mixed but mostly black hairs; proboscis 
short, labella fleshy; beard long, whitish, the anterior part a little 
blackish. 

Mesonotum as described, pile long, rather delicate, blackish; 
scutdlum and pleurae dark cinereous, the former with erect black 
pile the latter with mostly whitish, some on mesopleura blackish; 
halteres with brown stem and blackish knob. 

Abdomen rather robust, gray-brown, opaque, with long pale pile. 
Legs rather shining black, knees red. 

Female .—Opaque yellowish-brown, thorax with three blackish 
stripes; front above antennae decidedly wider than the eye; abdomen 
lor^ and broad; tibiae and base of tarsi yellow. 

Front with short yellowish pile; first antennal joint short, black, 
yellowish poflinose, its pile short and mostly whitish; third small, 
black, convex below arista, its vertical diameter about equal to that 
of the first; face very broad, bare; palpi brownish-yeUow with pale 
hairs; proboscis short, labella fleshy; beard pale yellow. 

Thorax yellowish opaque (in well preserved specimens distinctly 
trivittate), with short y^owish pile; pleurae concolorous with pale 
pfie; hatleres brown, with dark-brown knob. 

Abdomen long and broad, uniformly yellowish-brown poUinose, 
with yellow pile. Femora black except apices, tibiae and base of 
tarsi yellow, hind ones somewhat darker than the others. 

Length of male, 6.7 mm.; of female, 7,5 mm. 

Males: Bozeman, Montana, July 20, 1906, R. A. Cooley (type); 
Armistead, Montana (Cooley); Prince Albert, June 18, 1905 (T. S. 
Willing); Ungava Bay, Hudson Bay Territory (Turner, in C. W. 
Johnson’s coll.); Farewell Creek, South Saskatchewan (C. W. J.). 

Females: Bozeman, Montana, June 18, 1913 (Cooley); Bozeman, 
Farewell Creek; also three females from White Moimtams, New 
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Hampshire, coUeeted by Mrs, Slosson—these being the best preserved 
show the thoracic stripes very plainly. 

There are several other specimens which I leave here provisionally. 
One male, Monida, Montana (Cooley), is very robust, first anteimal 
joint greatly swollen, thoracic stripes unusually strong and black; 
another male, Gallatin Valley, Montana (Harold Morrison), has the 
tibiae distinctly yellow almost to the tip, thus approaching trivittata. 
It will require more material to explain aU these differences, 

STMPHOROimA. PACHYCBSAS WUUston. 

Symphmmyia pachyeearca WuiirsTON, Trans, Amer, Ent. Soc,, vol, 13, 1886, p, 
287, male and female, Northem California,— Bigot, Bull, Soc, Zool. France, 
vol. 12,1887, p. 16 (comata). Oalifomia. 

IfoZe.—^Wholly black in color except narrowly on the knees, the 
inner parts of the proboscis, and the stems of the halteres, which are 
yellow, and the piilvilli, whitish. Opaque black pollinose on thorax 

except two cinereous lines on 
dorsum; abdomen opaque 
black; head a little cinereous. 

Front as wide at narrowest 
place as the anterior ocellus; 
antennae black, first joint ci- 
7 *'^-^ nereous, much thickened, with 

\ dense and long black pile; 
Pigs. 6-7.—ouTBB siDB OP s. PAOHTCEius. 6, lbptan- second and third joints very 

TBNNA OP hale; 7, BIOBT AOTBHNA OP PEMALB. X20. n .1 i , il ;i i ^ 

small, the last of the charac- 
teiistio kidney shape. Face with dense and long blackish pile on 
the sides between the eye and the depression; palpi with dense and 
very black pile; proboscis fleshy, short; cheeks, occiput and oceEar 
triangle with long black pEe. 

Thorax and scuteEum with long black pile above. Abdomen with 
mostly pale pile on the first four segments, which are almost of equal 
width, tapering but slightly, the fourth with its stemite flat, its pro¬ 
jecting edges rounded beh^d and provided with a row of stiff black 
hairs; fifth segment much narrower and tapering; sixth minute; 
seventh with dense black hair below; hypopygium subs hin ing black. 

Legs rather shining black; middle coxae not with spines, but with 
rather coarse black hair about tip; hind coxae with a shining black 
tubercle on front side, smaE and hard to see. 

Wings strongly infuscated, slightly less so behind. 

Female .—Ground color as in male, stems of halteres paler. 
CSnereous poEinose; the front, three broad stripes on mesonotum 
not attaining the anterior maagin, and most of the upper surface of 
the abdomen black or brown poEinose. PEe of front dense, black, 
long for a female; first antennal joint moderately enlarged, with 
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almost as long black pile as the front; third antennal joint Mdney- 
^aped, wider than the first joint; sides of face with shorter and less 
dense, erect black pile than in the male; palpi broad near tip (some¬ 
times this is indistinct owing to the organ being shriveled), cinereous 
poUinose, with varying yellow and black pile. Proboscis about half 
as long, as height of head, the inner oigans usually projecting beyond 
the retracted labeUa. Thorax with black pile, that of the metapleura 
however conspicuously yellow; halteres ydlow with black knob. 
Coxae except sometimes the middle ones with yellow pile. Wings 
very little infuscated, the veins yellow at base. Abdomen tapering, 
cinereous, dark above, the pile almost aU yellow. 

Length of male, 6 mm.; of female, 6-9 mm. 

24 specimens, both sexes; 3 female, California (Bigot’s t 3 (pe 
materid of comata); Portola and Woodside, California (J. M. A.); 
San Geronimo and Sausalito, California (Osten Sacken); Stanford 
University (Doane); Hrunboldt County, California (U.S.N.M.); Cor¬ 
vallis, Oregon (Bancaid); Gallatin County, Montana (Cooley); Olym¬ 
pia, Washington (Kincaid); Williams, Arizona (U.S.N.M.). 

The Arizona specimen bears the label “Biting.” Kiley and 
Johannsen* state on the authority of Dr. J. C. Bradley that pachy- 
ceras is “a vicious biter.” 

I have seen the types of WiHiston’s description. Bigot was too 
hasty in admitting the synonymy of trvoittata, which has a bare face, 
though Bigot described it as hairy. 

S7MPHOROMYIA. PILOSA, new species. 

Mde.—A slender species with yellow antennae, palpi, and legs 
except femora, characterized by long and abundant pale pile, that 
of vertex, anteimae, and sides of face reddish; third antennal joint 
concave below arista; middle coxae with long, curved, thornlike 
cluster of bristles. 

Eyes narrowly contiguous below ocelli; first antennal joint of 
medium length, a little swollen; third axe-head-shaped, the edge 
downward, vertical diameter slightly greater than that of first joint, 
arista wholly yellow; sides of face very pilose; palpi yellow, with 
reddish-yellow dense pile; proboscis short, the labella fleshy; beard 
ydlowish-white. 

Mesonotum cinereous for a broad space in the median part, red¬ 
dish laterally; the color of the long pile varies much in different lights, 
yellow or red or blackish; scutellum brown on disk, with the blackest 
pile of the whole body; pleurae reddidi-brown, the propleura, meso- 
plexira, and hypopleura with abundant pale pile; halteres with infus¬ 
cated knob. 


1 Medical E]itonMdogypl915p p. 112. 
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Abdomen elongate, reddish, at base, gradually becoming black 
near tip, opaque throughout, with pale pile. 

Legs yellow, femora more or less reddish or brown; tarsi some¬ 
times y^ow to the tip, sometimes more or less infuscated on apical 
segments; middle coxa with a striking long black curved thorn as in 
seeurifera, but even larger, composed of at least a dozen bristles 
closely united, and of jet black color, contrasting 
strongly with the rest of the coloration. 

Wing rather uniform yellow, veins yellow, stigma 
dark yellow. 

Length, 7.6 mm. 

Three specimens, Palo Alto, California, July 5, 
1895; collected by R. W. Doane. (Type returned 
to Professor Doane). 

I strongly suspect that the specimens have been faded from pro¬ 
longed exposure to light, and the colors are not quite as they would 
be in fresh specimens; it may even be that the reddish pile will be 
found to be normally black. In any event, the species will be readily 
recognized by the pale anteimae with concave third joint, thorn on 
middle coxa, etc. 

The female is unknown. 



Pig. 8.—Outer side op 

LEFT ANTENNA OP 0. 
PILOSA, MALE. X20. 


SYMPHOROMYIA PLAGENS Wimstoo. 

Symphoromyia plagen$ WilIiISton, Trans. Amer. Ent. Soc., vol, 13, 1886, p. 287, 
male. Washington; Mount Hood,-Oregon.— Bigot, Bull. Soc, Zool. France, 
vol. 12, 1887, p, 12, female (as male, latipalpis)] p, 13, male {picdcomis). 
Washington. 

Beported from Ormeby County, Nevada (Baker); Beulah, New Mexico (Skin¬ 
ner) ; and Briti^ Columbia (Hine). 

Male. —^Black, including first two joints of antennae, arista, palpi, 
knobs of balteres, and femora; third joint of antenna orange yellow; 
tibiae and base of tarsi pale yellow. Eyes bai'ely contiguous in 
the middle of the front, front destitute of hairs except in the ocellar 
triangle and behind it, above the antennae whitish pollinose and 
bare; first joint of antenna long (double the two following combined), 
moderately thickened, cinereous pollinose, with dense and long black 
hair which is slightly longer above; second joint concolorous, very 
short; third joint small, bare, about the same in vertical diameter 
as the first joint, orange yellow with a blackish arista, below which 
it is convex; sides of face hairy about up to the middle (not shown 
in the figure, as the hairs are sparse and delicate); palpi cylin- 
drical, long, with bushy black hair; labella small, proboscis shorter 
than the palpi; occiput not much protuberant, above with a row of 
long, erect black hairs, on the lower part the hair is slightly mixed 
with paler. Thorax cinereous opaque above, denser in front, the 
hairs black except about the humeri; scutehum concolorous; pleura 
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concolorous, with black hairs except in front of the halteres, which 
are yellowish with infuscated knob. Abdomen wholly shining black, 
with conspicuous, woolly, reddish hair nearly to the tip, more distmct 
on the sides; on the apical part with black hair. Front coxae with 
black hair, and the same on the stemopleura behind it; hairs of middle 
coxae long and woolly, black for the most part, but somewhat pale 
at tip; hind coxae with yellow hair; all the tarsi infuscated from about 
the middle of the second jomt. Wings infuscated, somewhat more 
densely across the middle, with a whitish or subhyaline streak 
between the first and second veins, from their, fork to the stigma. 
Length 8 mm. 

Female. —^Head, thorax, and 

coxae black, overlaid with yel- \ 

lowishpoUen; abdomen chest- M \ p lo | 

nut-brown; antennae, palpi, | ^ ^ 

femora, and tibiae yellow. M ^ 

Front broad, with nearly par- wA 

allel sides, with moderate ^ 

black pile, the black ground |L 

color generally completely ob- rios. 9-10 .—head op s. plaoens. 

scured with poUen, but in 9, male; 10, pemale. xn. 

some specimens that are abraded there are shining spots like those 
of Tdbanus; first antennal joint opaque, not much longer than the 
two following, with black hairs which are short above and long 
and sparse below near the tip; second joint yellow, with a circle 
of black hairs; third joint bright orange yellow, bare, of typical 
kidney shape, vertical diameter nearly a half greater than that of 
the first joint at widest; lower edge of face yellow in ground color 
nearly to the eye; palpi deep orange, widened upward past the middle 
and bare on this part, the hairs on basal and underside mixed yellow 
and black, tip somewhat pointed; labella large and soft, the proboscis 
projecting diagonally downward about as long as the face or slightly 
more; occiput with black hair above, yellow behind, becoming bushy 
below. Mesonotum densely poDinose, a slender ill-defined median 
line blackish, pile mostly black, longer above the notopleural suture 
and before the scutellum; pleurae with soft pale hair, the black 


ground color showing through on lower half; metapleura with pale 
long hair. Legs yellow almost to the tips of the tax'si, the coxae 
and the anterior trochanters black; front and hind coxae with yellow 
pile, middle ones with mostly black coarse hair; scutellum protub¬ 
erant, concolorous with thorax, with moderate and mostly black 
hair. Abdomen chestnut-brown, the first and second segments black 
at the sides, and the former wdth long and abundant pale hair at the 
sides; metathoracic epimera (the ridge from hind coxae joining it 
with first abdominal segment) black; venter black at base, the rest 
chestnut-brown; most of the abdominal pile yellow. Wings sub- 
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hyaline, a slight infuscation extending longitudinally across the small 
cross Tein. 

Length of male, 8 mm.; of female, 5..5-7 mm. 

Material examined: Bigot’s types of laMpalpis and picticomis, one 
specimen of each, from Wasliington; four males from Professor 
l^ncaid, taken at Gabriola Island, British Columbia, Rocky Point, 
British Columbia, Skokomish River, Washington, and Seattle; 
and 41 females. The females are from the following places; Gabriola 
Island, British Columbia (Eoncaid); Friday Harbor (J. M. A.), 
CoupevUie, Olympia, and Seattle (Kincaid), in Washington; Cor¬ 
vallis, Oregon (Blincaid); Humboldt County, California (E. ( 3 . Van 
Dyke, in the National Museum coU.); Ormsby County, Nevada 
(Baker in Doane’s coll.). I have also seen Williston’s types. 

Bigot received Williston’s paper while his own was going throu^ 
the press, and attached a note acknowledging the synonymy of 
picticornia with plagens. 

SYIylPHOHOMYlA PZiUMBEA, new species. 

Female. —^Head, thorax, and abdomen black, covered with smooth 
leadcolored pollen; antennae and legs black, knees red; pile almost 
entirely white except on the front and partly on first antennal joint 
and scuteUum; sides of face pilose. 

Front nearly times as wide as one eye, with long black pile; 
first antennal joint concolorous with head, short and thick; third 
joint kidney-shaped, vertical diameter hardly more than that of 
first joint; sides of face with very delicate but rather abundant pale 
pile; palpi small, yellowish, with white hairs; beard and occipital hair 
white. 

Mesonotum with rather plentiful pale pile, a few hairs on scuteUum 
black; entire knob of halteres distinctly infuscated; pleurae con¬ 
colorous with dorsom. 

Abdomen whoUy leadcolored, as described. 

Legs black, knees narrowly red. 

Wings whitish hyaline, veins dark brown. 

Length, 5 mm. 

A single specimen, Bozeman, Montana, June 12, 1903; from Pro¬ 
fessor Melander’s collection. 

Type. —In the author's coUection. 

SYMPHOROMVIA PX7LLATA CoauUlett. 
imZZoto OoQTjxLLBTr, JoTim. N. Y. Ent. Soc., vol. 2, p. 56, 1894, 

male. 

Coquxllett's original description is here given in its entirety: 

Afofe.—Black, induding palpi and halteres. Pile also largely black, that in front 
of halteres and on sides of first abdominal segment sometimes largely whitidi. Face, 
bare; proboscis retractile, scarcely one-half as long as the palpi. Head and body 
snbahinigg, not gray pollinose, thorax not vittate. Coxae as in trucie (“hind coxae 
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produced neax the apex la front in the form of a rounded knob; pile of middle coxae 
diort, not forming pencils”). Wings grayish-hyaline, slightly yellowish along the 
costa, stigma dark-brown. Leng^ 7 mm. New Hampdaire (Mrs. A. T. Slosson) and 
Coloiwio. Two males. 

To this I can add the following: The New Hampshire specimen 
has been removed, and the type label is on the Colorado specimen. 
The only males from New Hampshire that I found in the collection 
were a set of hirta, with yellow halteres; as these have Mrs. Slosson’s 
name on them, I incline to the opinion that CoquiTlett afterward 
discovered that his two specimens were of .different species, and 
removed the New Hampshire specimen to Tdrta. The expression 
“sometimes largely whitish,” referring to the pile of the sides of the 
first abdominal segment, evidently applied to the specimen which 
was removed. The table of species indicates the relationship to 
Jdncaidi; the differences are not great, but with so great difference 
of locality and a single specimen of puUata I could not venture to 
assert the identity of the species. I have seen no specimens which 
seem to belong with Coquillett's Colorado type. 

SYMPHOROMYIA SACKBNI, new f^edes. 

Male, —^Black, the following parts yellow: tips of femora, all the 
tibiae, tarsi to the middle, venter except near tip, three pairs of co- 
alescent spots on the sides of the abdomen, and the halteres except 
a part of the knob; third antennal joint concave below the arista. 
Eyes contiguous for a space about equal to the length of the ocellar 
triangle, frontal triangle almost silvery pollinose; antennae of mod¬ 
erate length for the sex, first joint har^y twice the length of the two 
following, densely cinereous pollinose, with long but not dense black 
hair, about of equal length above and below; second joint concol- 
orous, with short hair; third joint more brown than black, concave 
on apex with an angle above and one below apically, the arista arising 
from the former; the lower part of this joint is larger than the upper 
and the vertical diameter is a third more than that of the first joint; 
face with a row of long black hairs dose to the eye, extending nearly 
up to the antenna; palpi short and slender, black with mostly whitish 
hairs; labella very small and proboscis shorter than the palpi; occi¬ 
put with black hairs, a few long ones above, those below a little mixed 
with yellow. Thorax above cinereous pollinose, but with some in¬ 
distinct longitudinal markings of browner pollen, the hairs of the 
disk mostly pale yellow, those around the edges coarser and black; 
pleura concolorous, with mixed hairs, those of metapleura long and 
pale yellow; halteres yellow, but the knob largely blackish; scu- 
tellum rounded, with mixed hairs. Abdomen long and dender, the 
hair wholly yellow except at tip; color rather opaque black, except 
the venter on the basal and middle parts, and four pairs of spots on 
the sides, which are yellow; hypopygium prominent, black. Front 
coxae with black and yellow hairs, those of middle coxae black, not 
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spine-like, of the hind ones yeUow. Wings moderately rnfuscated, 
darker in the middle, the stigma large, deep brown. 

Female. —^Black, all the following parts yellow: abdomen except 
basal part of venter; tip of front coxae, apical half of middle ones, 
all of hind ones; femora, tibiae, and nearly half of all the tarsi; 
antennae, palpi, and halteres. Third anteimal joint concave in pro¬ 
file below the arista. 

Front ochraceous pollinose, with short black pile; first antennal 
joint small, short, with short black pile; second minute; third very 
large, almost orange yellow; vertical diameter 2J times that of first 
joint, concave in profile below arista, which is concolorous at base; 
side of face with a few small pale hairs on upper part, Kkrd to see; 
palpi concolorous with third antennal joint, of moderate size, with 
pale hair; proboscis yellowish brown, fleshy, short. Mesonotum and 
scuteUum ochraceous pollinose, with mixed black and yellow short 
pile; pleurae dark cinereous pollinose; metathoracic epimera yellow 
(above hind coxa, connecting with abdomen). Abdomen opaque dark 
yellow hairs, black toward tip. Wings subhyaline, a little yellowish. 

Length of male, 7f mm.; of female, 6-7 mm. 

Thirteen males, 14 females: East Sound, Washington (Enncaid); 
Friday Harbor, Washington (J. M. A.); Sonoma County, California, 
July 4,1876 (Osten Sacken, 11 specimens, both sexes); Kem County 
(Coquillett) and Mountain View (Ehrhom), California (both in the 
U.S.N.M.); San Gabriel Mountains, California (F. Grionell, jr.). 
Type in Museum of Comparative Zoology, Harvard University, 
Cambridge, Massachusetts. 

SYMPHOROSmA. SECUEUFKRA CotaUlett. 

Symphoromyia securifera CoQurtLBTT, Proc. Eat. Soc. Wadi., yoI. 6, 1004, p. 171, 
feaiale. Santa Clara County, California. 

Femdk. — A. pale cinereous species with the halteres, tliird joint of 
antennae, and palpi yellow; legs mostly yellow; third antennal 
jomt concave in profile below arista; face bare; mesonotum with 
three very distinct narrow brown stripes, the middle one not at all 
divided. 

Front narrower than one eye, densely ashy pollinose, indistinctly 
marked with brown before the ocelli, the pile short and black; first 
joint of antenna short and rounded, not longer than the two following, 
yellowish, with small black hairs; third joint yellow, its vertical 
diameter slightly more than double that of first joint, concave in 
profile bdow arista, which is yellow at its extreme base; palpi pale 
yellow, with small, pale hairs; proboscis with blackish, fleshy labella; 
beard white, the hairs of the occiput also white up to the about the 
vertex. 

Thorax pale cinereous, densely pollinose, dorsum striped as above 
mentioned; scuteUum faintly brownish on the disk, elsewhere as the 
m^onotum; pile of thorax mixed with pale, that above notopleural 
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suture wholly white; halteres pale yellow; pleurae and coxae densly 
ashy poUinose. 

Abdomen concolorous with pleurae, a slight indication of a median 
brown line; pile mostly white. Femora brownish-red, 
tibiae yellow, tarsi gradually darker beyond about the 
middle. Wings nearly hyaline, veins pale at base, 
stigma brown, venation normal. 

Length, 5 mm. 



u 

FIG. 11.—OUTEE 


One specimen collected by Osten Sacken, Sonoma 
County, California, July 6,1876. The male is unknown. 
The species is peculiar in the strongly developed, narrow 
dark-browfi lines of the thorax; other species have 
fainter grayer lines, and as far as 1 have noted the 
middle one is either double or much wider than in this 
case. 


SIDE 07 BIGHT 
MIDDLE COXA 
or 8, SECUEi- 
7EBA, SHOW¬ 
ING SPINE- 
LIZB AGGLOM- 
EBATION 07 
BBISTLES. C, 
coxa; F, 7B- 
mxtr; T, teo- 


I examined the single female type in the United States 
National Museum; it agrees perfectly, showing also the beginning of 
a stripe on the abdomen. 


S7MPHOROim& TBrniTATA. CogalUett. 


Syrtvpharomyia trivittata Bigot, Bull. Soc. Zool. France, vol. 12, 1887, p. 13, male. 
Colorado.—CoatriLLETT, Joum. New York Ent. Soc., vol. 2, 1894, p. 66, male 
(fera). Colorado. 

Male. —(Bigot’s type.) The specimen is in fine condition, but 
has lost the third antennal joint on the right side and part of the 
right front tarsus. Comparing with Bigot’s description, the palpi 
have pale hair except about the tip; the face is bare, only the bucca 
having the cinereous viUosity; there is no black hair on front except 
on ocellar triangle; and the tibiae axe more decidedly yellow than 
indicated. Nevertheless, the three brown stripes of the mesonotum 
are so distinct that no doubt can exist that this is Bigot’s type- 
specimen, and the original label in Bigot’s writing is attached to it. 

Bigot himself ^ stated that trivittata is a synonym of pacfvyceras, 
and the statement has been accepted up to the present; it is, how¬ 
ever, a mistake. Depending upon Bigot’s disposition of his own 
species, and especially upon the statement that triviMata has a pilose 
face, Coquillett naturally failed to recognize the species, and rede¬ 
scribed it under the name of fern, as I found by placing the two 
types side by side at the United States National Museum. 

Eyes barely contiguous, frontal triangle bare, cinereous poUinose; 
antennae black, first joint cinereous, swoUen, long, with long blafilngh 
hair above and below; third jomt smaU, convex below the arista, its 
vertical diameter hardly as much as that of the first jomt; face bare, 
very deeply grooved; palpi black, with long pale hairs, mostly chang- 


I Bull. Soc. Zool. France, vfd. 12,1887, note following p. 22. 
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ing to black near the tip; beard pale; behind the compound eyes 
aboYe is a considerable fringe of erect black hairs, about 15 each side 
of the vertical trian^e; proboscis short, labella fleshy. 

Thorax cinereous, with three wdl-developed dark-brown stripes, 
the middle one three or four times as wide as the gray, space sepa¬ 
rating it from the lateral stripe; pUe blackish, but much of it pale in 
some lights; pleurae cinereous, with pale pile above, that on meso- 
pleura kinky; scutellum cinereous, brownish on disk, with long 
coarse quite black hair; halteres with brownish-yellow stem and 
dark-brown knob. Abdomen wholly densdy poUinose except where 
the segments are a trifle pulled apart, more yellowish in color than 
the thorax, pile nearly all yellowish-white. Femora bladk, the tips 
narrowly yellow; tibiae ydlow, but little darkened toward the tips; 
anterior tarsi a little yellow at base only; coxae black, front and hind 
ones with only pale hair, middle with black hair but no thomlike 
group of setae. Wings evenly subinfuscated, veins brown, stigma 
brown. 

Length, 8 mm. 

Besides the types of Bigot and CoquiUett, a single specimen each, 
and both of them males from Colorado, the only material I have seen 
of this species is a set of four males collected by Osten Sacken at 
Webber Lake, California, July 27, 1876. The female must be very 
similar to that which I have described under mynima, new species. 

SYMPHOROUYIA rRtTCIS Cooiifflett. 

Symj/wrairmia tnuM OoQTOLHTr, Joum. N. Y. Eut. Soc., vol. 2,1894, p. 66, luale. 

Southern California. 

The entire original description by CoquiUett is as foUows: 

Male. —^Blach, including the palpi and knob of halteres, only the tibiae sometiniea 
ydlowidi. Pile of head and thorax largely black, that of the abdomen yellowish- 
wbite. Face bare; proboscis retractile, scarcely one-half as long as the palpi. Head 
and body opaque, gray poUinose', thorax marked with three lighter vittae. Hind 
coxae produced near the apex in front in the form of a rounded knob; pile of middle 
coxae short, not forming pencils. Wings grayish, stigma brown. Length. 7 mm. 
Southern California, in April and May. 

1 cau add from examining the types that they are rather dirty 
specimens; the one with the yeUowish tibiae is teneral, and I should 
say that dark brown or black is the normal color of the tibiae; the 
mesonotum has such wide blackish vittae that the intervening gray 
color is a narrow line; the middle stripe of blackish is divided by a 
gray line m the best-preservpd specimen, so that the mesonotum 
might be called blackish, with three gray lines and gray edges. I 
had no males that would match this species. 




THE GENERA AND SUBGENERA OF RACCOONS AND THEIR 

ALLIES. 


By N. Hoixister, 

JjMMtant Cvfator, Division of Mmmdls, United States National Museum. 

The family Procyonidss offers a remarkable instance of a group of 
mammal genera in which the differentiation in the structure of the 
teeth throughout the series is nearly uniform in degree from genus 
to genus, and strictly definite in direction from one extreme to the 
other. This condition is particularly interesting because of the 
wide difference between the teeth of genera from the extremes of 
the line, and because the widely diverse cranial and external charac¬ 
ters show no special tendency toward serial grouping. Eliminating 
the very aberrant Bassariscus, which clearly does not belong in this 
series of genera, the superspecifio groups remaining within the 
Procyonidse, when based chiefly on dental characteristics, fall into 
as weU-ordered a sequence of steps, connecting the Old-World AUurus 
with the American Potos, as it woiild seem possible to find among 
living animals. (Plate 39.) 

The one seemingly aberrant cranial feature in Aiturus,^ the presence 
of the alisphenoid canal, can not in this case be considered a character 
of family or subfamily importance. The alisphenoid canal in other 
families of carnivores is known to be absent or present in different 
genera, in individuals of the same species, or even on the right and 
left side of the same individual. Of the American groups, Ekprocyon 
is the nearest approach to AUurus, but if the genera within the 
family are to be kept of fairly uniform value and d^ee of differen¬ 
tiation, Euproeyon is surely not more than a subgenus of Procyon. 
The small mountain forms of coati mundis, including Noma olivacea 
Gray and its subspecies, differ so greatly from all the other members 
of the genus Nasua as to require generic separation. They show 
strong resemblances in several cranial and dental characters to 
Bassaricyon. 

The cacomistlas (Bassariscus), while exhibiting many of the char¬ 
acters of the Procyonidse differ so greatly in the nature of all the 
teeth that it seems impossible to retain them in the family. The 

1 For the loaa of a skull of AiluruHf 1 am indebted to the Academy of Natural Sciences of Philadelphia, 
through Dr. Witmer Stone. 

Proceedings U. S. National Museum, Vol 49— No. 2100. 
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dog-like premolars and molars, the rounded canines, and the evident 
though small secondary lobes on the incisors (particularly noticeable 
in JB. sumichrastij which has been made the type of a separate sub¬ 
genus Jentmkia’^) all show unmistakable characters of the teeth 
of the Canidse. It seems necessary, therefore, to place them in a 
separate family, as was done by Gray in 1869^ and by Gill in 1872.^ 

The arrangement of the superspecific groups usually placed in the 
Procyonidse would be then: 

Panuly BASSARISCIDiE. 

1. BASSARXSCUS Coues« 

(syn., JeniinHa Trouessart.) 

Family PROCYONIDJE. 

1. AILTTRirS Gdoflroy and Cuvier. 

2. PROCYON Storr. 

a. EtlPBOCYOir Gray. 

b. PROCYOR. 

3. NASUA Storr. 

4. NASUBLLA, new. 

5. BASSAKICYON AUen. 

6. POTOS Geoffrey and Cuvier. 

The genera and subgenera of the family Procyonidse may be diag¬ 
nosed as follows: 

Genus AILURtJS Geoffrey and Cuvier. 

1825. Ailiirus Geofproy and Cuyibr, Hist. Nat. Manun., vol, 6, livr. 60, text 
panda, p. 3. June. 

1841. Arctaelurm Gloger, Gemeinn. Hand- und Hilfsb. Naturg., vol. 1, pp., 
xxviii and 55 (1842), 

1846. Aelurus Agassiz, Nomencl. Zool., Index, p. 9. 

— [Ailurus] fulgens Geoffroy and Cuvier. 

Characters. —^Pace short, head roundish; ears large, erect, pointed; 
tail long, nonprehensile; claws semiretractile; sole of foot almost 
entirely haired; os penis small (23 mm. in length), not bilobed an¬ 
teriorly. 

Skull short, high, and rounded; rostrum short; braincase high and 
narrow, interorbital constriction comparatively great; zygomata 
without distinct postorbital processes; sagittal crest well developed. 
Palate highly arched, grooved medially, and extending only little 
beyond plane of last molar; vomer not attached to palatal bones; 
alisphenoid canal present; foramen ovale large; postglenoid process 
heavy, high, and greatly arched forward; audital bullae very small, 
inflated only on inner side, the external auditory meatus a long and 

1 Bassaridffi, Gray, Cat. cam., pachyd., and edent. mamm., p. 246. 1869. 

* Bassarididffl, GiU, Smiths. Misc. CoU., No. 230, p. 7, 59,67, 1872. 
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narrow tube. Mandible short, greatly rounded; ascending ramus 
b%h, wide, and curved backward; condyles very lai^. 

3 1 3 2 

Dental formula .—i pm | m2*=38. 

Cheek-teeth large, maxillary row about one-third greatest length 
of skull; molariform teeth comparatively high crowned, multicuspid; 
last upper premolar and upper molars much broader than long; 
pm^ nonsectorial. Incisors weak. Canine ovate in section at 
cii]gulum, grooved on outer and inner surfaces. Each upper pre¬ 
molar with more than one cusp; pm® with well developed protocone 
and hypocone; pm^ six-cusped, the protocone and hypocone with 
the prominent supplementary inner cusp forming more than one- 
half the tooth; pm^ minute and deciduous; permanent lower pre¬ 
molars all long and narrow. Upper molars usually with numerous 
accessory cusplets on outside and on the strongly developed inner 
cingulum shelf; lower molars with numerous accessory cusplets. 
(Plate 39.) 

Genus PROCYON Storr. 

1780. Proeyon Stobs, Prodr. Meth. Mamm., p, 35. 

(Full synonymy undbb subgbnbba.) 

Type .— TJrsus htor Linnaeus. 

Characters .—^Head broad behind, with pointed muzzle; ears fairly 
large, pointed; toes all free; daws nonretractile; tail shorter than 
body, nonprehensile; soles of feet entirely naked; os penis long and 
slender, about 100 mm. in length, bilobed anteriorly. 

Skull more elongate (less rounded) than in Ailurus, shorter and 
broader than in Nasua; braincase broad and flat, with medium inter- 
orbital constriction; zygomata with distinct postorbital processes, 
but processes from frontals greatly reduced; sagittal crest moderate 
or absent. Palate flat or slightly concave, extending considerably 
beyond plane of last molar, and with barely noticeable lateral 
grooves; vomer attached to palatal bones; alisphenoid canal absent 
(as in all succeeding genera); foramen ovale small; ’postglenoid 
process small; audital buUse large, greatly inflated on inner side, 
and not rising at sharp angle above the tube of the external audi¬ 
tory meatus. Mandible long, moderately rounded; ascending ramus 
low and extending backward without a highly arched curve; condyles 
small. 

Dental formula: ^ | ^ ^ m | 40. 

Teeth large (maxiliary row about one-third greatest length of 
skuU); molariform teeth comparatively high crowned, with heavy, 
conical cusps; last upper premolar and first upper molar subquadrate, 
only slightly broader than long, or both dimensions about equal; pm^ 
8l032‘’-TProc.N.M.vol.49—15-^10 
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subsectorial. Incisors hea-sy, normal, cro'wns slightly grooved in un¬ 
worn condition. Canine ovate at alveolus, slightly grooved oh edges 
of outer surface and flattened on inner surface. First upper premolar 
single-rooted, second and third two-rooted, fourth three-rooted; pm® 
unicuspid, with well-developed cingulum shelf; pm* flve-tuberculate, 
with only rarely an indication of supplementary inner cusplet; lower 
premolars more rounded, less lengthened, than in AHums. Upper 
molars usually mthout accessory cusplets, except on posterior border 
of inner cingulum shelf of m‘, which is much less developed than in 
Ailwrus ; first lower molar lai^e, with heavy conical cusps. 

Suhsenus KhFBOCYOl? Oiay. 

1864. Buprocyon G-rat, Proe. Zool. Soc. Loudon, 1864, p. 705. 

1913. Buproegon Goldman, Smiths. Misc. Coll., vol. 60, no. 22, p. 16, February 28. 

Type.—Vrsus mncrworus Cuvier. 

CfharadeTs. —^Pelage short; hair reversed from withers to between 
ears; claws heavier, straighter, broader, and more bluntly pointed 
than in true Procyon; os penis only slightly bowed, without sharply 
recurved distal end. 

Skull essentially as in true Procyon, but with bony palate extending 
backward beyond plane of last molar a distance less than one-fourth 
the entire length of palate. 

The teeth of Euprocyon, though obviously most resembling those of 
Procyon proper, show some tendencies of differentiation toward 
Ailurue. Third upper incisor with posterior fold little developed. 
The upper molariform teeth are broader, with better developed cin¬ 
gulum shelves and heavier, more rounded-coniform cusps; pm* has 
the deep valley between the paracone and hypocone not crossed by 
a connecting ridge, the hypocone. standing as an isolated cusp; 
distinctly flve-tuberculate (a well-developed protoconule present), 
with ad^tional accessory cusplet on posterior border of inner cingu¬ 
lum. (Plate 39.) 

Subgenus PBOCYOIT Ston. 

1780. Procyon Storr, Frodr. Meth. Mamm., p. 86. 

1795. Ccmpsivnis Link, Beytr. Natuig., vol. 1, pt. 2, p. 87 (type, Urm htor 
LimueuB, now selected). 

1795. Lotor Georprot and Cuvier, Mag. Enc., 1795, vol. 2, p. 187. 

1816. Loter Okbn, Lehrb. Naturg., 3ter Theil., 2te Abth., p. 1080. 

1899. Mamproeyonus Herrera, Sin. Vulg. dent. Vert. Mexicanos, p. 18. 

Type .— Ursus htor Linnaeus. 

Olmucters. —^Pelage longer than in Euprocyon; hair of neck not re¬ 
versed; claws lighter, strongly curved, and sharply pointed; os penis 
strongly bowed and sharply recurved at distal end. 

The bony palate extends backward beyond plane of last molar a 
distance greater than one-fourth the entire length of palate, usually 
nearly one-third. 
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Posterior fold of third upper incisor commonly developing a small, 
independent cusp. Upper molariform teeth smaller and. weaker than 
in Euproq/on, scarcely broader than long, with less developed cingu¬ 
lum shelves, and more sharply, less rounded, coniform cusps; paracone 
and hypocone of last upper premolar connected by a low ridge; m?- 
four-tuberoulate, the smnmit of protocone long, oblique, and not 
divided; and posterior border of cingulum shelf connected with crown 
of hypocone, without accessory cusplet. (Plate 39.) 

Genus NASUA Storr. 

1780. Nasua Stobb, Frodr. Meth. Mamm., tab. A. 

1799. Coati Tabl. Mamm., p. 7. 

1845. Nasica South, Eucycl. Metr., vol. 7, p. 383. 

1872. Cwai Liajs, Clim., G4ol., Fatme Br^, p. 427. 

1899. Mamnoauaus Hbebeha., Sia. Vulg. Cient. Vert. Mexicanos, p. 26. 

Ih/pe.—Viverra nasm Linnseus. 

Oharacters. —^Head long, rostral portion elongated, the snout up¬ 
turned and mobile; ears rather short, foimded; tail very long, 
usually longer than body, nonprehensUe; soles of feet naked; toes 
united for some distance from bases; front claws very long, slightly 
curved; hind daws strong, sharp, and well curved; os penis about 
75-85 mm. long (according to Flower). 

Skull long and comparatively narrow, the rostrum elongated and 
laterally compressed; braincase less flattened than in Procyon, with 
very little interorbital and considerable postorbital construction; 
zygomata with or without postorbital processes, frontals with dis¬ 
tinct processes; sagittal crest well developed. Palate flat, or hol¬ 
lowed posteriorly, with distinct lateral grooves, and extending far 
beyond plane of last molar; palatine bones deeply notched on each 
side, with long processes extending laterally to the maxillary tuber¬ 
osities; posterior root of last molar near line with center of orbit; 
vomer usually attached to palatal bones; foramen ovale small; 
audital buUse smdl but smoothly rounded, and rising at sharp angle 
from tube of external auditory meatus. Mandible essentially as in 
Procyon, but ascending ramus comparatively small and low. 

Dental formula: i | c j pm. j w | = 40. 

Teeth of medium size, much smaller than in Procyon, much larger 
than in NaswUa (maxillary row less than one-third the greatMt 
Iffiogth of skull, the uninterrupted series, pm?—m?, usually more 
than one-fourth the greatest length, always more tbau one-fourth 
the occipito-nasal length); crowns comparatively high, with sharp, 
strong cusps; pm* slightly longer than broad; subquadrate, 
lei^th and breadth about equal, or sometimes longer than broad; 
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pm* noDsectorial; molariform teeth -with iimer cingulum undevel¬ 
oped and supplementary or accessory cusplets almost entirely ■want¬ 
ing. Incisors lighter and weaker than in Procyon, the upper central 
pairs in line and in contact, the fronts of outer (i*) back on level 
■with posterior border of alveoli of middle incisors and separated from 
the middle pairs by a considerable diastema; lower incisors protruding 
forward. Canines much compressed laterally, the points turned out¬ 
ward. Premolars all two or three rooted; first three premolars single 
cusped, the middle two ■with wide cingulum shelf and heel; pm* ■with 
very well-developed hypooone. (Plates 38 and 39.) 

NASUEL.L.A, new genus. 

Type.—Nasua dlivacea meridensis Thomas. 

Gbaraders .—^In general like Nasua, but smaller, ■with much shorter 
tail. Compared with Nasua, the skull of NasueUa is small and weak, 
the rostrum long and slender with the middle greatly constricted 
laterally. The palate extends stiH farther beyond plane of the last 
molar; the palatine bones are fan-shaped anteriorly and completely 
fin the space to the maxiUary tuberosities; the molar-premolar row 
is so shortened that the posterior border of the last molar lies on a 
line ■with the most anterior border of orbit, leaving the maxillary 
tuberosity as a long shelf; audital buUse small and fiattened. Man¬ 
dible lightly built, the ascending ramus short. 

3 1 4 2 

Dental formula: » 3 c j pm ^ m 40. 

Teeth all greatly reduced in size and approaching in many charac¬ 
ters the teeth of Bassaricyon; relatively and actually much smaller 
than in Nasua, Bassaricyon, and Potos; low crowned and sharply 
cusped, decidedly of a general insectivorous type; pm* nonsectorial; 
maxUlary row, ■without the disconnected pm*, less than one-fifth 
the greatest length of skuU; maxillary teeth all longer than broad; 
diastema between incisors and canine proportionally greater than in 
Nasua, between canine and and between pm* and pm* very 
much greater; lower premolar series also much interrupted. Incisors 
as in Nasua, but outer (i®) farther back from posterior alveolar plane 
of central four; and lower row much more protruding, the teeth 
almost horizontal, and on a line parallel with alveolar line of man¬ 
dibular tooth row. Canines excessively flattened, saberlike, and 
outwardly bowed. First two upper premolars compressed cones, 
third with postero-intemal shelf; fourth ■with three cusps only, the 
hypocone wanting. First upper molar subquadrate, four-cusped; 
very little larger than m®. Lower molars much compressed, of 
nearly equal size. (Plates 38 and 39.) 
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Genus BASSARICYON Allen. 

1876. Bassaricyon AtiTiBN, Proc. Acad. Nat. Sd., Philadelphia, 1876, p. 20. 

I^pe. — Bassarieyon gdblm Allen. 

Characters. —Form elongated, head flattened, muzzle pointed; 
ears rather small, rounded; taillonger than head and body; posterior 
half of soles of feet furred; toes semipahnate; cla^ws short, diarply 
curved and sharply pointed; os penis small, 32 mm. in leu^h, 
slightly bowed, and much less distinctly bilobed anteriorly than in 
Proeyon or Euprocyon. The general external appearance of the 
animal is remarkably like that of Polos. The best distinguishing 
external characters are the gray face and the less fully haired, less 
tapering, tail of Bassarieyon. 

SkuU short and broad; braihcase much as in Proeyon, but con¬ 
siderably smaller; rostral portion depressed as in Nasua and Nas- 
ueUa, but much shorter; postorbital processes well developed from 
frontals and zygomata; orbits large; temporal ridges never forming 
a sagittal crest. Palate flat, with shallow lateral grooves, and ex¬ 
tending well backward; vomer not attached to palatal bones; 
posterior half of audital bullas greatly inflated, anterior half low and 
flattened; tube of external auditory meatus very diort. Mandible 
li^, the ascending ramus long and bigb. 

Dental formula: i | c i pm I mi=40. 

3 14 2 

Teeth somewhat larger than in NameUa^ the large cheek-teeth low 
crowned and only slightly ensped; teeth closely set, incisors all in 
contact and the npper cheek teeth nninterrupted from canine to m®. 
Lower incisors nearly normal, not produced forward as in NasueUa. 
Canines comparatively large, not excessively flattened; the upper 
pair nearly straight and not outwardly bowed. Premolars almost 
exactly as in Ndsu^j but less compressed laterally. First upper 
molar somewhat larger than second; each with three low, rounded 
cusps, and well developed outer cingulum, (Plate 39.) 

Genus POTOS Geoffrey and Cuvier. 

1795. Pofos Geopproy and Cxivier, Mag. Enc., 1795, vol. 2, p. 187. 

1799. Kinhajou LAC^piJDE, Tabl. Mamm., p. 7. 

1805. Caudiwhmlus Dumeril, Zool. Analyt., p. 14 (1806). 

1811. CercolepteB Illigbr, Prodr. Syst. Mamm., p. 127.- 

1813. Kinhischu Fischer, Zoognosia., ed. S, vol. 1, p. 14. 

1815. Aesurus Rapinesqub, Analyse Nat., p. 69. 

1899. Mamcereoleptem Herrera, Sin. Vnlg. Cient. Vert. Mexicanos, p. 19. 

Type.—Vwerra mudwolvuUi Schreber. 

(^meters .—^Porm elongated; head rounded, muzzle pointed; 
tail very long, prehensile; ears short; posterior half of soles densely 
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furred; claws short, ^arply pointed; fingers and toes partially- 
webbed; limbs short. 

Skull short, rounded, and highly arched; rostrum short and broaid; 
braincase large, sharply constricted in the postorbital region (in fully 
adult skulls the postorbital constriction is greater than interorbital 
constriction); postorbital processes well developed from frontals, 
only slightly so from zygomata; sagittal crest usually developed on 
forward hah of braincase. Palate flat, short, and extending poste¬ 
riorly only short distance beyond plane of maxillary tuberosities; 
audital bullae much flattened, about equally inflated anteriorly and 
posteriorly. Mandible heavy, the ascending ramus high, straight, 
and little produced backward. 

Dental formulae : i^e\ pm | m |=36. 

Teeth, excepting m*, larger than in Bassancyon, flatter, ■ lower 
crowned, and still less tuberculated; entire row interrupted only by 
very short incisor-canine diastema. Incisors heavy, broad; the 
outer pair proportionately much larger and deeply cmarginate over 
the posterior cingulum fold; lower incisors with chisel-shaped 
crowns, the central pair small. Canines large, much flattened, and 
emaxginate on iimer surfaces, and deeply grooved on outer sides; 
nearly straight. Premolars all large, the first two (pm® and pm®) 
simple, -with blade-like, crested crowns; pm‘ very broad, a long 
lateral shelf to the single internal, low and rounde'd cusp. First 
upper molar about t-wice the size of second, subquadrate, and almost 
flat except for outer raised rim; m® and both lower molars slightly 
sculptured and virtually -without tubercles. (Plate 39.) » 

EXPLANATION OF PLATES. 

Plate 38. 

Skulls of Nawlla and Nasua (natural size). 

Fia. 1. Nasuella olivacea mendensis, Cat. No. 143658, U.S.N.M. 

2. Nasua nasm, Oat. No. 61489, XJ.S.N.M. 

PlATB 39. 

Eight upper tooth-ro-ws of ProcyonidSB. 

(To facilitate comparison of the important features of the crown patterns, these tooth- 

ro-vrs are figiued at same size, based on length of the three large molariform teeth.) ' 

Fig. 1. AUiurus, Cat. No. 12426, Acad. Sci., Philadelphia. 

2. Euprocyon, Cat. No. 172987, U.S.N.M. 

3. Procyon, Oat. No, 6026, U.S.N.M. 

4. iVimta,-Cat. No. 61489, U.S.N.M. 

5. Nasuella, Cat. No. 143858, U.S.N.M. 

6. Bassari<yon, Cat. No. 171138, U.S.N.M. 

7. Potos, Cat. No. 74684, U.S.N.M 




Skulls of Nasuella (1) and Nasua (2), 

For explanation of pute see page 150. 
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Tooth Rows of Procyonid/e. 



NOTES ON THE FLIES OF THE GENUS PSEUDODINIA, WITH 
DESCRIPTION OF A NEW SPECIES. 


By J. R. Maixooh, 
Of Urbana, Illinois. 


In a synopsis of the genera of North American Agromyzidae in 
1913 ‘ I included the genus Pseudod/inia in Octhiphilinae. I did so 
because I considered that the species • had closer relationship. to 
OctTdphUa than to any other genus, and this view I still hold. 
lander, in his synoptic review of Agromyzidae and Geomyzidae,’ has 
placed the genus in Geomyzidae. Fromi his own tables I gather that 
the reason for this can only lie in the presence of the mesopleural 
bristle and the color of the species. At least these are practically 
the only characters which prevent one using the subfamily key given 
by Melander from placing the species where they obviously belong. 
It is not necessary that I should lay stress upon tib.e fact that neither 
of the characters above mentioned are of subfamily value. On page 
225 of Melander’s paper is given a tabulation of characters for the 
separation of the fandlies Agromyzidae and Geomyzidae from allied 
families. In the first column it is indicated that the costa in Geomy¬ 
zidae is once broken. PsmdoMnia has no costal break, as is indicated 
in the generic table given in a subsequent part of the same paper. It 
is unnecessary that I should enter into a lengthy discussion as to the 
generic position of Pseudodinia, but in dosing I may perhaps more 
readily impress upon the students the fact that the genus bears more 
than a passing resemblance to OaMpMa by stating that CoquiUett, 
who described the genus, made the mistake of labeling a specimen in 
the United States National Museum collection “OctMpMla n. sp." 
This species I labeled provisionally "Pseudodinia pruinosa n. sp.” 
but afterwards refrained from describing it because of certain facts 
subsequently discovered from an examination of a series of speci¬ 
mens in another collection. 

The table given in my paper previously referred to will serve to 
correctly place the species of this genus generically. The species 


> Proo. U. S, Nat. Mas., vol. 46,191$, pp. 127-184. 
8 Joum. New Jersey Ent. Soc., vol. 21,1913. 
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described herewith, while difiPering considerably in the chaetotaxy of 
the head, is in every other respedt so obviously congeneric with 
varipes, the type of the genus, that I have no hesitation in placing it 
in Pseudodinia. 

PSSXJDODlinA POLITA, new species. 

Female .—Glossy black. Head black; frons shining; arista yel¬ 
lowish at base; palpi brown; proboscis yellow. Body without 
pruinescence. Legs yellow; coxae brownish-black; femora, except 
the apices, black. Wings yellow at base, clear; veins brown. 
Squamae white, fringe concolorous. Halteres yellow, knob lemon- 
ydlow, hairs and bristles black. 

Frons about twice as long as broad, slightly narrowed anteriorly; 
postvertical bristles small; ocellar bristles very weak, lying close to 
smface of frons; the normal two pairs of orbital brisdes very weak, 
almost indistinguishable, and placed far back on frons, the lower well 
above middle; transverse depression distinct and shallow; frontal tri¬ 
angle sUghdy indicated; antennae small, third joint rounded apically, 
slightly longer than broad; arista rather thick, tapering at base, 
almost bare; cheek linear, mai^inal hairs weak; vibrissae absent; 
eyes lai^e, distinctly higher than long. Mesonotum with two pairs 
of dorso-centrals; discal setulae short and numerous, about 12 irregu¬ 
lar rows between dorso-centrals; basal scutellar bristles weaker than 
apical; mesopleural bristle strong. Fore femora with black bristles 
on the postero-ventral surface; mid tibiae with apical spur; all tarsi 
slightly thickened. Wing veins 3 and 4 divergent apically; inner 
cross vem at middle of discal cell; last section of fifth vein about 
two-thirds as long as penultimate section of fourth; last section of 
fourth twice as long as preceding section; sixth vein to near wi ng 
mar^. Length, 2.5-3 mm. 

The male agrees with the female in color and chaetotaxy. The 
hypopygium is small and knoblike, turned down and slighftly for¬ 
ward imder the abdomen, and is in general appearance very much 
like that of Agromysa farvicornis Loew. 

Typer-local^. —Centerville, Illinois, August 17, 1914, by sweeping 
vegetation on the bank of the Sangamon River (C. A. Hart and J. R. 
Mafloch). Paratype, Urbana, September 30, 1914 (J. R. Malloch). 
This species may be separated from the 3 previously described species 
by the entirely yellow tibiae. On September 30 I took a single 
female of P. miida Melander at Urbana. 

Pom«ype.—Cat. No. 19395, U.S.N.M. 



A PEJCULIAil OOLITE PROM BETHLEHEM, PENNSYLVANIA. 


By Edgab T. Wherbt, 

Amttant Cwtator, Division of Mineralogy and Petrology. 


The material here described occurs in Lerch’s quarry, on Ihe west 
side of Monocacy Creek, one-quarter mile north of the northwest 
comer of the borough of Bethlehem, and. a mile and a half norih of 
Lehigh River, near the center of the Allentown quadrangle, in North¬ 
ampton County, Pennsylvania. The rock quarried is a magnesian 
limestone belonging to the “Allentown” formation, which represents 
the Upper Cambrian (Ozarkian) in this region. 

A variety of geologic phenomena is exhibited at the locality. In 
--^e southern portion of the quarry the beds are thrown into a fine 
anticline, the north limb of which is cut by a vertical fault marked 
by brecciation and shearing of the rock. In the northern part the 
beds are steeply upturned, and show slickensides where they have 
slipped over one another. Tension cracks filled with secondary 
dolomite and quartz crystals are munerous, and a miniature cave con¬ 
taining tiny stalactites and beautiful twinned calcite crystals was at 
one time opened in the course of quarrying operations. Well-devel¬ 
oped colonies of several types of cryptozoon, splendid ripple-marked 
surfaces, and strata crowded with oolite grains are also to be seen at 
various horizons. 

In these oolitic beds the separate grains, or ooids, are usually from 
1 to IJ mm. in diameter, but occasionally attain 5 mm. They are 
normally spherical in shape, although elongated or irregular lumpy 
forms are not xmcommon, especially among the larger on^. The 
color of the grains is usually a dark gray, and they stand out dis¬ 
tinctly against the paler tint of the enclosing rock. 

The details of their structure can best be seen when sections are 
examined under a low-power microscope. They sometimes show a 
distinct concentric arrangement of lighter and darker layers, with 
well-rounded grains of quartz or calcite as nuclei, but in most cases 
recrystaUization has obliterated all traces of both nucleus and con¬ 
centric rings. A carbonaceous pigment is usually visible, and minute 
irregular or subangular masses of Ihnonite, probably pseudomorphous 
after pyrite, are dotted here and there, being especially abundant 
near the surfaces of the grains. 
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la one layer about 20 cm. in thickness, which has been removed 
from much of the quarry face, but is still (at time of writing) exposed 
in place at the extreme north end, the majority of the ooids show, 
when broken across, a remarkable “half-moon” aspect, being divided 
parallel to the bedding into alight and a dark portion, the latter being 
the lower. In most of them the light portion is the larger, but in 
rare instances the dark may occupy nearly the entire grain. 

When examined under the microscope the dividing line between, 
the two parts is found to be, as a rule, convex toward the white one^ 
but in a few instances it is straight across, irregularly curved, or even 
sli^tly concave. The two parts are alike in crystallinity, both being 
much coarser than the groimd-mass of the rock; the black pigment 
may be seen to spread in films between the individual crystals as 
well as to be enclosed by them. The nuclei occasionally remaining 
are no longer in the centers of the grains, but always well toward the 
bottom of the dark portions. The tiny specks of limonite are prac¬ 
tically absent from the white portions, but are often present all the 
way around the dark ones. 

Throughout the bed in which these “half-moon” ooids occmr there 
are lens-shaped areas in which the grains are of the ordinary type. 
These lie in the centers of blocks formed by the intersection of bed¬ 
ding and joint pl^es. The ooids in them are also mostly recrystal- 
lized; but as a rule are not as coarse-grained as the divided ones. 


Table of analyses. 

■ 1. 2. 3. 

OaO. 33.10 30.40 . 

MgO.17.84 19.71 . 

FeO. 0.26 0.11 . 

COa. 45.70 45.57 . 

AI 3 O 3 .. 0.23 0.32 . 

FejOa. 1.33 1.90 . 

SiOa. 0.52 0.68 . 

HjO. 0.32 0.44 . 

0. 0.79 1.2J . 

100.08 100.34 ' . 

Calculated mineral com'positions. 

Dolomite. 81.65 89.98 73.32 

Calcite. 14.78 5.31 24.25 

Sideiite. 0.40 0.18 0.62 

Kaolin. 0.58 0.80 0.36 

Quartz. 0.25 0.31 0.19 

Limonite. 1.65 2.21 0.89 

Carbon. 0.79 1 .21 0.37 


100.00 100.00 100.00 

1 . Composition of tlie oolitic limestone. 

2 . Composition of the ooids which have weathered out. 

3. Calculated composition of the matrix, assuming that the ooids make about 

half the rock. 






























No. 2102. A PBOULIAB OOLITE FROM BETSLMSEM—WBSRBT. 155 


Althoiigh the rock has probably imdeigoue some alteration since 
its original deposition, it seemed Trorth while to make an analysis of 
it, the results of which are given in, column 1, above. This shows it 
to be a high-magnesian limestone. It is not possible to separate the 
ooids from the matrix in the fresh rock, but where s%ht weathering 
has taken place the ground-mass has become soft and sandy, and 
they stand out in relief and can readily be picked out. In the weath¬ 
ering process they have no doubt been altered slightly, so that their 
ori^al composition is indeterminate, but an analysis, given in col¬ 
umn 2, shows them to differ from the rook itself to a greater extent 
than can be accounted for by weatherii^. 

Comparison of columns 2 and 3 in the table shows the ooids to be 
higher in dolomite, quartz, kaolin, limonite, and carbon, and lower in 
calcite and siderite than the matrix. 

That quartz and kaolin should be higher is to be expected, for 
grains of these minerals acted as nuclei for the formation of the ooids 
in the first place. That carbon should be higher is also normal, for 
low forms of life no doubt took part in the deposition of the con¬ 
centric coats of the carbonates. 

The greater amount of limonite is probably to be correlated with 
that of carbon, for the former has been produced by the decomposi¬ 
tion of pyrite, precipitated from circulatiog iron sulphate solutions 
by the carbonaceous matter. The reason for the greater amount of 
dolomite and smaller of siderite is discussed later. 

The significance of practically all of the above-described features 
become evident when the probable mode of formation of the “half¬ 
moon” oolite is considered. When the ooids were first formed they 
no doubt consisted of aragonite, whereas the matrix was dolomite- 
mud. Mixed with the aragonite, in varying amounts in the different 
concentric layers, was the carbonaceous pigment. After the solidi¬ 
fication of the sediment into rock and the development of joint cracks 
(but before the uptilting of the beds) waters penetrated along these 
cracks and along ^e bedding planes. Since aragonite is more soluble 
than the dolomite of the matrix, it dissolved away, leaving behind 
the carbon and the nuclei—sand grains and bits of kaolin—^in some 
cases stripped of all concentrically deposited aragonite, m others still 
retaining a few layers. These settled to the bottom of the cavities 
in heaps, the shapes of which varied with the sizes of the nuclei and 
the stage in the solution process at which they fell into the masses 
of carbon powder. 

At some later period water again traversed the rock, but tbia time 
conditions were favorable to deposition instead of solution, and 
secondary dolomite filled up all openings in the rock, tension and 
joint cracks as well as the holes left by the removal of the ooids. As 
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is Tisual in. tlie recrystallization of carbonate rocks this secondary 
material tended to approach the normal dolomite ratio; although as 
the analysis shows, a slight isomorphous admixture of calcium and 
ferrous carbonates still remained. The secondary crystallization 
took place so slowly and quietly that the heaps of carbonaceous dust 
were not disturbed, but merely enclosed by the crystal grains, and 
their shapes preserved. 

The deposition of pyrite took place at stiU a later time. Migrating 
solutions brought in ferrous sulphate, which was reduced to sulphide 
by the carbon near the surface of the normal ooids, and around the 
black part of the divided ones. Apparently the rearrangement of 
the carbon particles in the latter rendered them more readily attacked, 
for both microscopic examination and the analysis show them to be 
the higher in limonite, which now takes the place of the pyrite. This 
last change, which represents the latest chapter in the history of the 
rock, was evidently brought about by the action of oxygen-bearing 
rain water. 

Ooids exhibiting all stages of these various processes are shovm in 
the figures, examination of which will leave no doubt that this rock, 
which at first sight appears so remarkable, has had the comparatively 
simple origin here outlined. 

expuilnation op plates. 

PljITE 40. 

Pig. 1. A cross section of the oolite rock, natural size. Shows division of ooids into 
black and white portions, and lens-shaped patch in which many are 
unchanged, in the left-center. Cat. No. 88448, XJ.S.N.M. 

2. The central portion of the same specimen, enlarged 5 times. Shows coarse 
crystallization of ooids, variable though usually convex dividing line 
between black and white portions, nuclei central in unchanged grains, but 
dropped into black portions in the divided ones, 

Plate 41, 

All enlarged 40 times. 

Pig. 1. Ooid lowing nucleus but little displaced from center. 

2. Nucleus, retaining several concentric coats, sunk in dark portion of ooid, the 

dark material being heaped up over it. 

3. Nucleus, deprived of concentric coats, sunk in dark portion of ooid with less. 

heaping up of material; specks of limonite surrounding dark portion 
prominent. 

4. Nucleus entirely dissolved away, and line between dark and light portions of 

ooid straight. 

5. An elongated ooid, with its nucleus of corresponding shape; the latter sunk in 

dark portion, wlaich was, however, too viscous for it to fall flat. 

6. An ooid with two nuclei. 
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Sections Showing Structural Details in Oolite from Bethlehem, Pa. 
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ON A COLLECTION OP JAVANESE CRANE-PLIES (TIP- 
UUDAE, DIPTERA) IN THE UNITED STATES NATIONAL 
MUSEUM. 

By Chablbs Pattl Axksamdbb, 

0/tAa Bntomologkdl Laboratory of Camdl Uhwerdty, Moca, New Tori. 
rNTRODUOTION. 

The present paper is based on the exteosiye collections of insects 
taken on the island of Java in 1909 by Messrs. Owen Bryant and 
VQIliam Palmer. The crane-dies of this collection number about 150 
specimens referable to some 60 species. 

1^»9re has been a great amount of work done upon the crane-fly 
1%^^’ of India and the East Indies in recent years and this has been 
accomplished for the greater part by the following workers: 

Wiedemarm in his Diptera exotica (1821) and AussereuropSische 
zweiflugelige Insekten (1828) characterized a number of Javan species. 
His descriptions are excellent and very few of his species remain 
unrecognized. Prancis Walker described a very considerable num¬ 
ber of species, since he had access to the immense collections of 
the British Museum and William W. Saimders, the latter including 
most of the material taken by Alfred Russell Wallace in the Malay 
Archipelago. Doleschall (1856-1858) described a few spedes from 
the Dutch East Indies. Van der Wulp up until his death in 1899 
published a number of articles dealing with the dipterous fauna of 
Java; these pap^ contain splendid descriptions and often beauti¬ 
ful ooloi^ figures by the author. 

, ^ TbA lining workers hsclude Brunotti "^rhose recent volume on the 
Diptera Nematooera of India (Fauna British India, 1912) will do 
much to stimulate the study of this order in that country. Ender- 
Idn, who has published one very valuable paper (1912), most of his 
East Indian material beiug from Sumatra. Riedel in a short series 
of articles (Supplements Entomologica, No. 1,- August, 1912; Ento- 
mologische Mitteilungen, vol. 2, August, 1913), has worked over 
Sauter’s Formosan collections. Edwards has given some very valu¬ 
able contributions to our knowledge of the Oriental and African 
faunas; his most recent paper, a revision of the difficult genus 
Stfyringomyia (1914) is especially helpful. By far the most important 
work on the crane-flies of the island under consideration is that of 
Doctor de Meijere who has published a long smies of valuable articles 
on the Dipterous fauna of Southeast Asia. 

PaooeEDiNiM U. 8. Nationau Museum, Vou 4S-No. 2103. 

• 167 




158 TROOEEDimS OF TEE NATIONAL MUSEUM. vori.49. 


GEOGRAPHICAL DISTRIBUTION. 

llie following notes will serve to give some idea of the geographic 
and topographic conditions under which the collection was made. It 
should be noted that the name ^^Pangran^o'' is spelled in various 
ways.' Redns has it “Panggerango/^ and Wallace ^^Pangeraogo.^^ 
The form adopted in the present paper is the one appearing on the 
printed insect labels of the collection. 

Qedi and Fa7igrccnggor--The western has a much greater mean elevation than the 
eastern section of the island, forming a plateau from 2,000 to 8,000 feet hi^. Here 
also the mountains are connected by lofty ridges or saddles, the former intervening 
vaJleyB having been to a great extent dlled in by outflows of lavas and lowers of 
ashes and scoriae * ** East of this pass follow the &r loftier cones of Ged€ or ^ 
“Great” (9,800 feet) which gives its name to a whole group, and the nei^boiing 
Maadala-Wangi which exceeds it by 200 feet. The Ged4, properly so called, &s 
frequently ejected scoriae and from its bleadied crater, about 4,000 feet in circum¬ 
ference, jets of vapor are still emitted; sulphur is also deposited on the encircling 
walls while copious thermal streams flow from the flanks of the mountain. Ged4 is 
connected by a narrow ridge with another and far larger crater which from the Sala 
wall on the south to Fanggerango on the north side has a circuit of about two and a 
bfl.lf miles. It ia wooded to the summit, terminating in an inclined terrace 
whence numerous rivulets rapidly converge in a broad stream which was till recently 
visited by the rhinoceros. From this terrace, the highest point of observation in 
west Java, a panoramic view is commanded of both seas, with the intervening hills 
and plains, forests, villages and surrounding plantations.^ 

Builenzorg, —^In 1774, Buitenzorg, that is “Sans Soud,’^ was dhosen as a site of 
an oficial health resort and this place has hy successive enlargements become a vast 
i^dence, now usually occupied by the Governor GreneraJs of the Dutch East Indies. 
Lying 880 feet above the sea on a wooded dope between the Liwong and Dani river 
v^eys, Buitenzorg commands a superb project of the surrounding forest-clad 
gloomy gorges and undulating heights, rising in one direction toward Mount Salak, 
in another toward Gedd ♦ * * But Buitenzorg is not suffidently elevated to be 
regarded as a sanitarium. Hence invalids and convalescents usually prefer the 
station of Sindang-Laya, which stands at an altitude of 3,560 feet on the northern 
dope of Gedd near the vast nursery grounds of Tjibodas.* 

Alfred Etissell Wallace, who climbed the mountains of Gedd and 
Pangranggo in 1861, describes his experiences as follows: 

By far the most interesting incident of my visit to Java was a trip to the summit of 
Pangerango and Gedeh Mountains, the former an extinct volcanic cone about 10,000 
feet hig^, the latter an active crater on a lower portion of the same mountain rai]ge. 
* * * 1316 first mile was over open country whidi brought us to the fared that covers 
the whole mountahi from a hei^t of about 5,000 feet. The next mile or two was a 
tolerably ste^ ascent throu^ a grand vhgin forest, the trees being of great size and 
the undergrowth consistmg of fine herbaceous plants, tree-ferns, and durubby vege¬ 
tation. I was struck by the immense number of ferns that grew by the ade of the 
road. Their variety seemed endle^ ^d I was continually stopping to admire some 
new or interesting forms. I could now well understand wl^t I had been told by the 
gardens, that 300 species had been found on this one mountain. * * * Continuing 
our ascent, the road became narrow, rugged, and steep, winding zigzag up the cone, 


1 BUste Redns, The Universal Geograpliy, voU 14, p. 160-168. 


3 Idem, p. 186. 
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which is covered with irregulax inasses of rock and overgrown 'v^th a dense, luxuriant, 
but lees lofty vegetation. We passed a torrent of water which is not much lower than 
the boiling point, and has a most singular appearance as it foams over its rugged bed, 
sending up clouds of steam and often concealed by the overhanging herbage of ferns 
and lycopodia, which here thrive with more Jtuxuiiance than elsewhere.' 

On Mount Pangerango, between 6,350 feet and the topj 10,000 feet, the number of 
forest trees is about 350 species on the same aresi (300 hectares or 3 square Mlometers) 
and about 1,400 qiecies of non-arborescent phanerogams.* 
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DESOEIPTION OP SPECIES. 

Family TIPULIDAE. 

Siitfkmily XilMlSrOBriS-JkaS. 

Tuba UUirOBIBI. 

Genus DICRANOMYIA Stephens. 

DiarcmoTnyia Steseems, Catalogue of British. Insects, vol. 2,1829, p. 243. 

DICSAnOIimA SALTERS DolesdiaU. 

^ Zdmnolm saUens Doleschall, Natuurk. Tijdsclir. Nederl. Indie, vol. 14, 
1867, p. 390, pi. 11, fig. 3. 

One male of this species, Buitenzorg, Java; March, 1909 (Bryant 
and Fahner). 

niCKAROMYIA CUREIFOauiS de lAallen. 

Dimaumym cme^onma de Mbuerb, Tijdschr. voor Entom., vol. 54, pp, 23,24, 
1911, pi. 1, fig. 2. 

One female from Batavia, Java; April 1,1909 (Bryant and Palmer). 

niCSAROSmA ALBITASSIS, newspedaa. 

Size large (wing of the male over 9 mm.); wings dark, the tip 
brown; tarsi white. 

M<de. —Length, 7.4 mm.; wing, 9.6 mm. Rostrum and palpi 
brownish black. Antennae dark brownish black. Head yellowish 
brown. 

Ihoracic dorsum light brown without distinct darker markings, the 
postnotum indistinctly trivittate with darker. Pleura dull brownish 

1 A. R. Wallace, The Malay Archipelago, pp. a26“131. 

-T 9 A. R, Wallace, The World of Life, 1911. 
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yeflow. Halteres brown. Legs, femora brown, somewhat darker at 
the tip; tibiae brown; fore tarsi with the basal two-thirds of the 
metatarsus brown, remainder white, hind tarsi entirely white. Wings 
infumed with darker, the tip brown, a narrow brown seam on r, veins 
dark brown; venation: (see pi. 42, fig. 1), Sc ending far beyond the 
origin of Bs, 8c^, about three tim^ as long as Sc^, Rs about three 
times as long as the deflection of 

Abdominad tergites dark brown wilJi about the apical half of each 
segment‘dull yellow, the stemites similar with about the apical two- 
thirds dull yellow. 

HcMtat.SsYd,, 

Hohtype, —^1^‘ibodas, Mount Ged6, Java; altitude, 4,600 feet 
(Bryant and Palmer). 

Type, —Gat. No. 19007, U.S.NJd. ' ‘ 

From the other described species with white tarsi, D. alMtarsis 
differs as follows: D. sdltem Doleschall and cundform/is de Meijere 
have subcosta short, ending before the origin of the radial sector. 
jD. hngwena Edwards ^ has the subcosta long but is a much smaller 
insect (wing 5 mm. instead of 9 mm.). D. Jnolusi de Meijere ^ has the 
tibiae white with black rings, the radial sector short, oblique, cell 
l$t M 2 of the wings lacking, etc. D. novaeguineae de Meijere® is 
larger, the tibiee paler, the venation quite different in the very short 
subcosta, the shorter radial sector and the position of cell 1st 

niCRANOMTZA AXRBSCBN8, new spedes. 

Body-coloration dark slate-gray; wings subhyaline with the 
stigma brown. 

JJfoZe.—^Length, 6.3 mm.; wing, 7.2 mm. Head dark brownish 
black, the mouth parts injured. 

Color of the thorax dark slate-gray with a sparse brown bloom. 
Halteres brownish black. Legs dark brown, the femora a little 
brighter than the other segments. Wings subhyaline, stigma rounded, 
brown, the margins not clearly defined; a brownish mark at the 
origin of Rs; venation: 8c ending opposite the origin of Rs. 

Abdomen concolorous with the thorax; the pleurites of the hypo- 
pygium small, cylindrical; the ventral lobe large, almost globular, its 
inner margin produced entad into a sharp conical point that is fringed 
with long hairs along the caudal margin; the lobe itself is provided 
with scattered hairs and a dense short pubescence. 

Habitat. —Java. 

Eohiype, —^Tjibodas, Mount Ged6, Java; altitude, 8,000 feet 
(Bryant and Palmer), 

r^€.--Cat. No, 19008, U.S.N.M. 

■ _ - « 

iii32iLM^.Nat.Hl5L,8er.8,v(dL8^1911,p.58; as 

*B^id. tot dfl Dfarlc., voL 17,19M, p. 91, pL 8, 6, 6, Tijd. Toor Bntom., vol. 66,1913, p. 343^ 

{iL16,ag.8. 

« voor Entom., v6L 58,1916, p. ICtt, pi. 1, fig. 7. 
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This insect is readily separated from the described species of the 
genns by its dark brownish black coloration and the peculiar shape 
of the ventral hypopygial lobe. The mouth parts are injured in my 
specimen and there is a possibility that it should more properly be 
rrferred to Qercmomyia. 

DICRANOMYIA BRYTHBINA, new species 

Size large (wing of the male over 10 mm.); thorax reddish brown; 
wing with 8e very long. 

MdU. —^Length, 9 mm.; wing, 11.6 mm. Eostrum short, light 
brown, the palpi dark brown. Head gray. 

Thorax reddish brown, the dorsum sca^ly darker. Halteres 
rather long, light brown; the knob dark. Legs light brown, the 
tibiae and tarsi darker. Wings with a faint yellowish tinge, stigma 
indistinct, brownddi, veins brown; venation: (see pi. 42, fig. 2), Sc long 
ending just before the fork of Bs, Se^, about three times as long as 8c„ 
B$ about three times as long as the deflection of 

Abdomen reddish brown, the apical three or four segments much 
darker brown. 

Mcibiiai. —Java. 

Eolotype, —^Tjibodas, Mount Ged4, Java; altitude, 4,S00 feet 
(Bryant and Palmer). 

Type.—dCat. No. 19009, U.S.N.M. 

This species agrees closest with D. nongJcodjadjarensis de Meijere ^ 
but is readily separated by its much larger size (wing, 10 mm.; in the 
other species, 7 mm,.). 

niCSAHr03im& XZCEISA. am spedes. 

Head grayi^; thorax reddish, the dorsum a little darker; wings 
with the stigma distinct; abdomen brown. 

Male. —Length, 7.6 mm.; wing, 9 Tnm. 

Female. —Length, 8 mm.; wing, 8.7 mm. Rostrum and palpi 
black. Anteimae brown, the segments of the flagellum dark brown 
with a fine ^Iky pubescence. Head dark slaty gray. 

Thoracic dorsum shining dark brown, the pleura yellowidi black. 
Halteres li^t yellow at the base, remainder dark brown. Legs, 
coxae and trodianters yellowish brown, remainder of the 1^ brown, 
the femora paler at the base. Wings hyaline, stigma oval, brown; 
narrow seams of brown on the cross-veins and the deflections of 
veins; veins brown; venation: (see pi. 42, fig. 3), Sc ending about 
mi(Uength of Bs, .twice as long as or as long as Sc^. 

Abdomen with the tip of segment two yellowish, remainder of the 
abdomen dark brown. 

HaMtcct. —Java. 

> rqd. TOOT Bntom., vcd. 56,1913, pp. 341,pL 16, 7. 

81(^°—Proc.NJi.voL4S—15—11 
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Hc^type. —^Male; Fangraoggo, Java; altitude 9,000 feet (Bryaat 
and Palmer). 

AMotype. —^Female; Tjibodas, Mount Ged6, Java; altitude 8,000 feet. 

Pwv^pes .—Two males, with the allotype; altitude 8,000-9,000 feet, 
female, with the allotype; altitude 8,000 feet. 

Type. —Cat. No. 19010,- U.SJf.M. 

ATIift<l to D. alia de Meijere ‘ but the antennae are shorter, the 
thoracic dorsiim shining, not dull, wings not suffused with brown 
and the size larger (wing, over 8 mm.; in oZfo 6 mm.). 

D1CRANOMYI4 SIMPTJSSTMA, new species. 

Media with but one free branch attaining the maigin; thoracic 
dorsum shiny black. 

Fem/de. —Length, 5 mm.; wing, 6.3 mm. Eostrum, brownish yel-. 
low, palpi brownish black. Antennae brownish black. Head dark 
brown, d^usted with gray, provided with numerous black hairs. 

Pronotum brownish yellow. Mesonotal praescutum and the lobes 
of the scutum shiny black, remainder of the notum brownish. Pleura 
bri^t brownish yellow. ■ Halteres brown. Legs, coxae, trochanters 
and femora at its base, bri^t yellow, remainder of the lep dark 
brown. Wings almost hyaline, stigma rather iadistinct, brown, the 
veins brown; venation: (see pi. 42, fig. 4), Sc very short, ending far 
before the origin of Bs; Bs short, arcuated, a Mttle more than half as 
long as the deflection of B^+g; vein M simple, there being no cell 
1st Mi and M, fused with Oui thiou^out; basal deflection of Chii at 
the fork of M. 

, Abdomen dark brown, stemites and ovipoator yellowish. 

BaSdtai. —Java. 

Hdotype. —^rjibodas. Mount Ged6, Java; altitude 9,000 feet (Bryant 
and Palmer). 

Type .—Cat. No. 19011, U.S.N.M. 

There are but four species of this genus known that have the upper 
branch, of media unforked. These are D. wTuirtom Needham (Michi¬ 
gan)* wM<h has a long radial sector. J). tendla de Meijere (Java) ® 
has a short sector, the thoradc dorsum shining yellow and is much 
smaller (length of the wing 4 mm.). The only other species is D. 
mrneolinda, new species, described below. 

simumouxu. casimoimcnrA, nmr »pedea. 

Media with but one free branch attaining the maigin; thoradc 
dorsum reddbh ydlow. 

JfoZe.—Length, 3mm.; wing, 4A min. Eostrum and palpi red- 
didi brown, the latter rather darker colored. Antennae short, first 

>Ti|d.voorEntoni.,'vDL66,191S,p.841,pl.ie,flg.a. » 

* 2atd Report of the New York State Entomologist, 1907, pp. ai, 2ia, pi. Zl, fig. fi. 
s T^dscbr. Toor Enlom., wd. SO, 19U, p. 27, pl.’l, U-13. 
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pogmAnf. reddish yellow, flagellum brownish blaxik. Head with the 
front whitish, remainder daxk brown. 

Thoranio dorsum reddi^ yellow, pleura dull yellow. Halteres 
brown. Legs, coxae, trochanters and the base of the femora light 
yellow, the latter darkening into brown, the tip quite dark, tibiae 
and tarsi brownish black. Wings hyaline, stigma rounded, indis¬ 
tinct, veins dark; venation: (see pi. 42, fig. 5), Se short ending far 
before the origia of B$, this distance longer than the length of the 
radial sector; the radial sector shorter than the deflection of JS 44 . 5 . 

Abdomen reddish yellow. 

—Malay Peninsula. 

Edtotype. —Singapore, Malay Peninsula; 1909 (Bryant and Palmer). 

—Cat. No. 19012, U.S.N.M. 

This species differs from D. temOa de Meijere, the only species that 
is at aU dose to it, in having a much shorter subcosta and a longer 
radial sector. In tmeOa, Sc ends but a short distance before the 
origin of Bs whereas in eameotmda this distance is longer than the 
Iffligth of the sector. 

Genus GERANOMYIA Haliday. 

(^arumyia Haltday, Entom. Magaz., vol. 1883, p. 154. 

GERAJSrOMYIA lOTIDA de Meljexe. 

Oercenomyia niUda de Mbuebe, Tijdschr. voor Entom., voL 64,1911, pp. 28, 29. 

One female from Batavia, Java; April 1,1909 (Bryant and Palmer). 

The wing is shown on plate 42, figure 6 . 

OERAITOM7U UHSABIS, aew spedn. 

Bostrum brownish black; mesonotum dark brown, the humeral 
angles yellow; pleura yellowish; wings tipped with brown. 

Male. —Length,5.8mm.; wing, 6.2 mm.; rostrum, 2 . 6 mm. Rostrum 
elongated, much longer than the head and thorax combined, dark 
brownish black. Palpi biarticulate, dark brownish black. Head 
dark gray. 

Thoracic dorsum very dark brown, the humeral angles paler, 
yellowish. Pleura dull yellow. Halteres brown. Legs, coxae and 
trochanters yellowish, base of the femora yellowish, remainder of 
the legs brownish black. Wings suffused with brown, the stigma 
siffl darker, brownish; venation: (see pi. 42, fig. 7 ), Sc long, ending 
just before the fork of Bsj Sc^ near the tip of Sci, the two forks of 
Sc subequal in length; Bs twice as long as the deflection of 

Abdomen dark brown, the ventral lobes of the hypopygium very 
long and sl&ader, the tips more pointed, the lobe nearly three times 
as loig as the pleura itself. 

EcAUai. —Java. 
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Sofoiype.—l^ibodas, Mount G«d 6 , Java; altitude 4,500 feet (Bryant 
and Faliaer). 

Ihfpe. —Cat. No. 19013, U.S.N.M. 

In de Meijeres key to the Javan species of this genus,* this runs 
to G. Ti/Uida de Meijere which is a smaller insect with the pale mai> 
gin to the thorax broader, the wings not so dark, etc. 

GERA170MY1A JAVAZnCA, new spedes. 

Thoracic dorsum light gray narrowly lined with black; win^ 
spotted wdth brown. 

F&male. —^Length, 6 . 8 mm.; wing, 7mm.; rostrum, 3.5 mm. Ros¬ 
trum and palpi dark brownish black. Antennae and head dark 
brownish black. 

Thoracic dorsmn with the praescutum light gray narrowly lined 
with black; a broader median stripe including the dorsum of the 
pronotum and continuing to the suture; a much narrower, more 
i^hcate stripe on either side of this; lateral margin of the sderite 
black; Scutum with the lobes dark; scutellum gray, the caudal margin 
blackish. Pleura bluMi gray, a yellow ventral stripe including the 
fore and middle coxae: Halteres brown. Legs, fore and middle 
coxae yellow; femora pale brown at the base, tip dark brown; tibiae 
and tarsi dark brown. Wings with *a slight suffusion; membrane 
with brown blotches, about seven being on the costa, the third at 
-the origin of Rs, the fourth at the tip of Se, the fifth at the tip of 
brown marks along the cross-veins and deflections of veins; venation: 
(see pL 42, fig. 8 ), Sc long, ending just beyond mid-lmgth of Bs; Ba 
between two and three times as loi^ as the deflection of 124 ^ 5 . 

Abdomen dark bro-wnish black, ovipositor light brown. 

—Java. 

Hohtype, —^Batavia, Java; April 1 , 1909 (Bryant and Palmer). 

No. 19014, U.S.N.M. 

This species is allied to G. decemguUata de Meijere * but the wing- 
pattem is very much hea-vier and the thoracic pattern entirely 
different. It also resembles (n pulchripmnis Brunetti* but the 
&orax is grayish, not brownish yellow. 

.Genus RHIPIDIA Melgen. 

Snl^einis BHIPXum lEelgeii. 

EMpuSa l&sxsBN-, Syst. Besdhr., vol. 1,1818, p. 153. 

BHIPmU (SBIFIDU) JAyaUBirSIS de MMieie. 

SUpi^jcmmensu de Mbubkb, l^dBchr. -voor Entom., -vol. 64,1911, pp. 31, 32. 

T^ibodas, Moimt Ged5, Java; altitude 4,500 feet, a male; altitude 
8,000 feet, a male; altitude 9,000 feet, a male (Bryant and Pahner). 

The wing has never been figured; it is sho-wn on plate^ 2 , fig. 9 . 

‘ ^cydsdhr. toot Dntom., 'rol M, 1911 , p. 31 . 

»iaani,TOl.S8,191S,l>p.S46,346,pl.l6,flg.ll. • 

> StBSmi. at Biffidl Uidls, Dlpteie Kematooua, 1912, 893,384, pi. 8, Sg-1. 
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Genus GONIODINEURA van der Wulp. 

Oomoc^fieiau van der Wotp, Tiidschr. voor lElntom., vol. 38, 1896, p. 87. 

GOHlonntBUBA mosiCBPS yan der 7019 . 

Chmodineiera nigriceps van der Wtjup, TidBchr. voor Errtom., vol. 88, 1896, p. 

38, pi. 2, %a. 3-6. 

Qae female of this interesting crane-fly from Buitenzorg, Java; 
March, 1909. (Bryant and Palmer.) The venation is shown in 
plate 42, fig. 10. The specimen measures 6.8 mm. in length with 
the wing 7.2 mm. 

Genus LIMNOBIA Meigen. 

lAimnoUa Meigen, Syst. Beschr., vol. 1,1818, p. 116. 

UMNrOBlA. AKKULB^BTMtJR do Meijeze. 

LimnoUa annulifemur de Meetbeb, Tydschr. voor Entom., vol. 66, 1M3, pp. 

344, 346, pi. 17, fig. 12. 

One female of tliis beautiful Limmlia from Tjibodas, Mount Ged6, 
Java, at an altitude of 8,000 feet (Bryant and Palmer). 

Genus LIBNOTES Westwood. 

Idbnotea Wssiwood, Trans. Entom. Soc. London, 1876, p. 606. 

UBHOTES STBIGIVBNA Walker. 

Idmnobia atngiwm 'Wai,s:eb, Froc. linn. Soc. London, vol. 6,1861, p. 229. 

I/SmoteastngivendOsrm Sacsen, Berl. Ent. Zeitschr., vol. 31,1887, p. 182. 

lAbmolfia sirigmna Skvsb, Froc. linn. Soc. N. S. Wales, ser. 2, vol. 4, 1889, p. 

786, pi. 21, fig. 8. 

LSmotes atrigivem de Meubbb, Tijd. voor Entom., vol. 54,1911, p. 36. 

lAtmotea strigvoerM de Mbitebx, Tiid. voor Entom., vol. 66,1913, p. 346. 

One male from Mount Salak, Java, May 16, 1909 (Bryant and 
Palmer). It shows the following measmrements: Length, 10.3 mm; 
wing, 15.3 nun. 

UBHOTBS, sp. 

A large species that comes close to poeciloptera Osten Saoken ^ but 
the character of iJi beyond the cross-vein r is different from that 
described for this species. The material shows the following meas¬ 
urements: Male, length, 11-13 mm.; wing, 14-18 mm. Female, 
length, 16 nun.; wing, 18.5 mm. Three male and one female from 
Tjibodas, Mount Ged6, Java, August 26,1909, at an altitude of 8,000 
feet, collected by Bryant and Palmer. The wing is shown on plate 
43, fig.' 11.. 


1 Aon, Mus. Civ, Genova, voL 16,1881, p. 403. 
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UBNOTES MONTXYAGAKS, new specieg. 

Ttoras: reddish, mth a dark dorsal line; wings hyaline, sparsely 
spotted witibi brown. 

McHe. —Length, 5.8 nun.; whig, 7.4 mm. 

Femafe.—Length, 6 mm.; wing, 7.4 mm. Rostrum, palpi, and 
antennae dark brown. Head dark brownish gray. 

Thoracic dorsum brownish yellow, with a dark brown median stripe, 
which is narrowest in front, broader behind at the suture; lobes of 
the wiitum dark brown. Pleura brownish yellow, brightest on the 
sternal sclerites. Halteres brown. Legs, coxae and trochanters dull 
yellow, remainder of the legs dark brown. Wings nearly hyaline, 
with brown Tnarkinga as follows: a large stigmal spot, a smaller mark 
at origin of Bs, veins comprising the cord and outer deflection of 
Isf Mi broadly seamed; tip of wing slightly infumed; veins brown; 
venation: (see pi. 43, fig. 12), at the tip of Bci and of equal length; 
Bs about five times as long as the deflection of Bs long, 

arcuated at its base. 

Abdomen dark brown above, stemites indistinctly dull yellow. 

Habitat. —Java. 

Holoiype. —^Male, Tjibodas, Mount Ged6, Java; altitude, 8,000 feet 
(Bryant and Palmer). 

Allotype. —^Female, topotypic. 

Type. —Cat. No. 19015, U.S.N.M. 

This species belongs to the group containing species VikB fordpata 
de Meijere, fcmiliaris Osten Saoken, etc., forms that run very close 
to certain species of Dierarumyia. 

L. femUians Osten Sacken * has the radial sector almost straight, 
about twice the length of the deflection of 5*+*; cdl 1st if, long, as 
l<Hig as beyond the end of cell 1st J^; cross-veins seamed with 
brown. L. fordpata de Meijere * has the basal deflection of 
much longer than the cross-vein r-m; basal deflection of C*u, near 
the fork of M; dark markings on the wings sparse, etc. 

UBBOTBS BBRVOSA de MeQere. 

£f5noies nenxua de MBmtBB, Xijda^. voor Entom., vol. 64, 1911, pp. 38, 37, 
pl.2,fig.21. 

One male from Buitenzojg, Java, April 9, 1909, collected by Bry¬ 
ant and Palmer. 

IJBROTBS BISRICOSinS. aev Btedes. 

^orax yellowish brown; wings nearly hyaline. 

, Length, 6.6 mm.; wing, 7.4 unm. 

FenuBe. —Length, 6.5 mm.; wing, 7.5 mm. Rostrum, palpi, and 
antennae brownish black. Head brownish gray. 


t Berlin, Entom. Zeitschr., vnL 26,1882, p, 89. 

‘TQdsclir, voor Entom., voL «, 1911, pp. 38,39, pi, 2, fig. 23. 
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Thorax yellowislx brown, the dorsum indistinctly darker; scuteUum 
t^nrlrAr brown. Hslteres rather short, knob brown, stem yellow. 
Legs, coxae, aud trochanters dull yellow, remainder of the legs brown. 
Wings nearly hyaline, veins brown; venation; (see pi. 43, fig. 13), 
8e long, extending far beyond the fork of Bs; near the tip of 

Abdomen dark brown. 

BdJMai. —Java. 

jBoloij^pe.—Male, Tjibodas, Mount Ged6, Java; altitude, 4,600 feet 
(Bryant and Palmer). 

Attotype. —^Female, topotypic. 

Type.—C&t. No. 19016, U.S.N.M. 

L. nigrieomis is allied to L.fordpata de Meijere, but the antennae 
are dark throughout and the details of venation are different. 

Tube AirFooKnn. 

Genus PARATROPBZA Scliiner. 

Pamtropeea ScmmiB, Verb, zool.-bot. 6es. Wiea, vol. 16,1866, p. 982. 

SASATROPEZA OSnATlPKNJNiS de Mdjeie. 

Qnopkomyia ornatipennis de Mbiiukb, Tijdscbr. voor Entnn., vol. 64, 1911, 
pp. 47,48, pi. 3, fig. 34. 

Pour males, Tjibodas, Mount Ged6, Java, altitude 4,500 feet 
(Bryant and Palmer). This is the first species of the genus to be 
found in the Old World, the five species hitherto described being 
confined to the Neotropical r^on. It was described as a Gnophonvyia 
but the whole habitus of the insect is Antochine and I believe that 
the insect should be referred to Parairopesa. The wing is shown on 
plate 43, fig. 14. 

Genus RHAMPHIDIA Meigen. 

Sal>geinis bhaHPHIDIA Ueigoi. 

RhcmijMia Ubiobk, System. Beschr., vol. 6,1880, p. 281. 

BSAUKHmiA CBHABlPaiDIA} APICAUS, nsw spedM. 

Body-coloration brownish; wings hyaline tipped with brown. 

Mcde. —^Length, 5-5.8 mm.; wing, 5.7-6.3 mm. 

Female .—^Length about 7.4 mm; wing, 7 mm. Rostrum moderatdy 
elongated, much longer, than the head, dark brownish black, the 
palpi dark brown. Antennae dark brown, rather dongated, in the 
male if bent backward, extending to the base of the abdomen; 
shorter in the female, extending about to the wing-root. Bea.d dark 
brown. 

Thoracic coloration varying from light to. rather dark brown 
without distinct stripes, the pleura brighter colored, more yellowish. 
Halteres light brown. Legs, coxae brownish yellow; trochantMs 
light brown; femora light brown basally passing into dark brown 
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beyond the base; tibiae and tarsi dark broTO. Wings hyaline, the 
tip narrowly brown; stigma distinct, oval, light brown; veins dark 
brown; venation, see plate 43, fig. 15. 

Abdraninal tergites dark brown, stemites light brown; valves of 
the female ovipositor very long and slender. 

Ectbitai. —Java. 

Male, l^ibodas. Mount Ged5, Java; altitude 4,600 feet 
(Bryant and Palmer). 

—^Female, topotypio. 

Paratypes ,—One female, topotypio; 1 male, topotypio, altitude 

O AAA -pAAf 

’ Type.-^t. No. 19017, TJ.S.N.M. 

Prom B. hmbcmgam de Meijere,^ from Java, R, ferrugvnoaa 
Brunetti,* B, vmcolor Brunetti,* and B. irusonspicm Brunetti; * the 
three last-named species from British India, this new form differs in 
the dark apex to the wiugs. 

igTnt.TrA'WPTrmTA, new sn1>reniis. 

Bostrum elongated as in BKcmpMdia Meigen; differs from Blum- 
pTMia, s. s., in the fusion of B 3+3 with B 4+5 for a considerable 
distance beyond the radio-median eross-vein. This character occurs 
in no other member of this tribe of crane-flies with the exception 
of the genus BMmpholimnoUa, new genus, described below. 

Type.—BTiamphidia imeitarsis Skuse. 

BHAlIPHmiA. (SORHAIlPHmiA) mVETTAItSIS Skuas. 

rd-mtarm Seuse, Fioc. Linn. Soc. N. S. Wales, ser. 2, vol. 4, 1889, 

pp, 791, 792. 

Win^ subhyaline, stigma oval, brown, veins brown; body-color¬ 
ation light yellowish brown; abdomen with the segments tipped with 
yellowish; legs with the knees and the tarsi white. 

ilfizZe.—Length, 6 . 6-^.6 mm.; wing, 6.4-7.1 mm. 

FenuBe. —Length, 6.8-7 mm.; wing, 7-7.2 mm. Bostrum rather 
elongated, longer than the head, brown, the palpi dark brown. Anten¬ 
nae diort, if bent backward, not extending to the wing-root, the 
flagellar segments very short with numerous long pale hairs. Head 
brownish gray. 

Thorax dull light yellow, the dorsum with a narrow dark brown 
median line; lobes of the scutum brown; postnotum brownish; in 
some specimens the thorax is darker, light brown, even the pleura 
being of tiiis color. Halteres brown, paler at the base. Legs, coxae 
and trochanters dull brownish ydlow; femora light yellowish brown, 

1 TJia. -vocar Ent, toL S6, 1913, pp. 346,347, pi. 17, flg. 13. 

* Pamia of Bdtish Inda, Dipteia Nematoceia, 1912, p. 413, pl. 8> fig- 8; ]>1.11, fig. 11. 

* Idem, p. 419, 

«Idem, pp. 419,42a 
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fh e tip broadly white; tibiae with the base white, this space bemg a 
little shorter than the tip of the femora, remainder: of the tibiae 
brown'except the apical fourth which is white; tarsi white. Wings 
subhyaline, stigma oval, bro’Bm, veins brown; venation; (see pi. 43, 
fig. 16), the fusion of Ba+g and beyond 7^-m is longer than 
tbiH cross-vein. 

AK3AT]fim».1 tergites 3 to 7 dark brown on the basal two-thirds, 
yellowish on the apical third; sternites more yellowish; hypopygium 
dark brown. 

H<Aitat. —New South Wales; Java. 

Twelve specimens in the collection, as follows: Tjibodas, Mount 
Ged6, Java; 3 males, 2 females, at 9,000 feet; 1 male at 8,000 feet. 
(Bryant and Palmer). Pangran^o, Java; 4 males, 2 females, 9,000 
feet. (Bryant and Palmer). 

Skuse described this species from New South Wales and it has not 
been foimd since his time apparently. 

Genus RHAMPHOLIMNOBIA, new genus. 

Antennae 15-segmented, the first segment elongated. Front 
between the eyes narrowed (in the female), on the lower surface of 
the head the eyes are contiguous. Eostrum very long, powerful, 
compressed, the tip apparantly broken in the unique type, length of 
the rostrum about equal to the head and thorax together, viewed from 
the side, the rostrum at the base is one-half as deep as the head, 
gradually narrowed toward the tip; viewed from above very narrow. 
Neck long and narrow. Venation: Bs elongate, gently arcuated at 
the base, 12,+, and Eg+g fused for a slight distance beyond the 
croas-vdn r-m; 22,+, shorty arcuated; cross-vein r-m long, promi¬ 
nent; basal defiection of Ou^ before the fork of M, 

Type.—BJumpTwUTrmobia reticularis, new spedes. 

This genus differs from EUpTmti&myia in the contiguity of the eyes 
beneath, the very powerful compressed rostrum, the venation as 
regards the basal fusion of E 2 +, and 22,+,, the position of the basal 
deflection of Oa,, etc. 

SEAMPHOUMNOBU SSTlCtlLABIS, new species. 

Coloration brown and yellow; wings hyaline, reticulated with 
brown. 

l^emoZe.—Lffligth, 8.2 mm.; wing, 6.4 mm.; rostrum (tipbroken!), 
1,8 mm. Eostrum dark brown. Antennae with the first s^ment 
gray, the second dark brownish black, third segment light yellow, 
remainder of the anteimae light brown. Head light gray with several 
large clove-brown blotches on the middle of the vertex and ocdput. 

Cervical sdeiites and pronotum brown; suture between the pro- 
and meso-nota yellow. Mesonotal prsescutum light reddish brown 
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-wilih foTir darker bro\m lines; the middle pair longest, broader and 
more distinct behind; lateral stripes lying bdbind the pseudosutoral 
foTeae; region around the pseudosuture grayish yellow; scutum 
li^t brown, the lobes dark brown; scuteUum and postnotum brown. 
Pleura duU gray, a dark brown blotch on the dorsal portions of the 
mesepistema surrormding the anterior spiracle. Halteres light 
yellow. Legs, coxae dark brown; trochanters dull brownish yellow; 
remainder of the legs broken. Wings, costal cell and vein light 
ydlow; remainder of the wing hyaline, veins brown; the membrane 
with numerous brown marks crossing the individual cells giving to 
the wing a reticulated appearance; venation: (see pi. 43, fig. 17), 8e 
rather long ending before the cross-vein r-m; and fused for 
a short distance beyond cross-vein r-m; short, arcuated, tendic^ 
to be oblique; basal deflection of Oux before the fork of M. 

Abdomen dark brown, valves of the ovipositor dull yellow. 

Habitat. —Java. 

Holotype. —^T^'ibodas, Mount Ged^, Java: altitude 4,500 feet. (Bry¬ 
ant and Palmer.) 

Type. —Cat. No. 19018, U.SJT.M. 

Genus ORIMAHGA Osten Saoken. 

Orimarga psxBN Saoken, Mon. Dipt. N. Amer., pt. 4,1869, p. 120. 

OSIMASOA <v- 

One injured si>edmen fom Buitenzoi^, Java, March, 1909; this 
may be Orimarga homeensis Brunetti,^ as it agrees better with this 
insect than it does with 0. jamcma de Meijere.^ 

Genus STYRINGOMYIA Loew. 

Siyringomyia Lobw, Dipterol.-Beitrag., vol. 1, 1845, p. 6. 

« SmUNGOMYIA* ^ 

A male and a female from Buitenzorg, Java, March, 1909 (Bryant 
and Palmer), A male from Pelaboean Ratoe, Java, October, 1909 
(Bryant and Palmer). 

This is probably S, jacobsmi Edwards,® but the genitalia are not as 
described and figured by the author. The dongate hair on the dorsal 
pleural appendage is much longer, the ventral pleural appendage is 
differently shaped, the spine on the tip of the pleura is longer and 
sharper, and the median appendage to the ninth stemite is not 
expanded, as shown in figure 35 of ^e article. 

Whether or not all of the numerous species of this genus are valid 
is a question that can not be answered at this time. Mr. Edwards 
must be ^ven all credit for giving to the world such a splendid 
revision of a very difficult group of insects. 

X Becords of tbe Indian ^usenm, 6,1911, p. 280, 

* TUdscfar. voor Entom., vol. 56,1913, p. 348, pi. 17, fig. 15. 

> Tiaos. Ent. Soc. Land.> 1914, pp. 220,221, figs. 6,7,34,35, and 73. 
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Genus ANTOCHA Osten Sacken. 

Antodu OsiXN Si.CKBK, Ftroc. Acad. Nat. Sd. Fhila., 1869, p. 219. 

.ABTOCBA JAVAHSRSIS, new Rpedei. 

Thorax grayish brown without distinct darker markings; wings 
whitish, stigma distinct; basal deflection of Ou^ before the fork of M. 

Female. —^Length, 4.2 mm.; wing, 4.8 mm. Bostrum and palpi 
dark brown. Antennae brown. Head grayish brown. 

Thwadc dorsum light grayish brown without distinct markings. 
Pleura grayish. Halteres yellow. Legs, coxae, and trochanters dull 
yellow; f^ora, tibiae, and tarsi light brown. Wings whitish, the 
stigma distinct, pale brown; veins brown. Venation: (see pi. 43, 
fig. 18), cross-vein r indistinct, basal deflection of Ou^ before the fork 
of M 

Abdomen light brown. 

Babiiai .—J ava. 

Hoh^fpe .—Pdaboean Batoe, Java; October 19, 1909 (Biymit and 
Palmer). 

Type. —Cat. No. 19019, TJ.S.NJif. 

TI^ species agrees closest with ATOoeha inMca Brunetti,* but the 
color of the thorax is quite different, the wings whitish with &e stigma 
distinct, etc. 

Genus ATARBA Osten Sacken. 

Atarha Ostbk Saoebh, Mon. Dipt. N. Amer., pt. 4,1889, 127. 

ATASBA JAVABICA, sew q^eclee. 

Color of the body and wii^ yellowidbi; subcosta extending beyond 
the middle of the radial sector. 

Fe»«iZe.^Length, 6.8 inm.; wing, 7.2 mm. Bostrum, moderate in 
length, shorter than the head, dull yellow; the palpi brown. An¬ 
tennae with the basal s^ments brownish yellow; the flagellum 
broken. Head, ydlowish brown. 

Thoracic dorsum dTiIl yellow without well-defined darker mark¬ 
ings. Pleura dull brownish yellow with an indistinct brown stripe; 
a slight grayish pruinosity above the middle coxae. Halteres dull 
yellow. Legs, coxae, and trochanters dull yellow; f^ora yellow, 
very narrowly tipped with dark brown; base of the tibiae very nar¬ 
rowly brown, remainder of the tibiae and tarsi dull yellow; the api¬ 
cal tarsal segments brown. Wings light yellow, the veins yellow. 
Venation: (see pi. 43, fig. 19), 8c long, endhog beyond the middle of 
the radial sector; rather short and oblique, the space on the wing 
margin between B, and very much shorter than that between 
and basal deflection of under the basal third of cell 
IstMf 


1 Fauna of BrttMi India, B^tera Nematocera, 191^ pp. 426,427, 8, 12. 
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Abdominal segments dull yellow; the apical two-thirds of each 
segment dark brown. 

Hcbbitai. —Java. 

Hdhtype. —Tjibodas, Mount Ged4, Java; altitude, 8,000 feet. (Bry¬ 
ant and Palmer.) 

—Cat. No. 19020, U.S.N.M. 

Of the species of crane-flies described as Atarbae from, the Oriental 
and African regions, Atarba ficmi Brunotti ^ is the only one that is 
congeneric with the type, piciicarnis Osten Sacken of the United 
States. The other species are almost without exception members 
of the subgenus Leiponeura of the genus Oorumyia Meigen. The 
following may be mentioned: 

Atarba T^meTtans Speiser,* Africa. 

Atarba nebulosa de Meijere,® Java. 

Atarba pUifera de Meijere,^ Java. 

Atarba diffusa de Meijere,® Java. 

Atarba javamica differs from A. jUmi as follows: 

1. 8c fidiort, ending just beyond the origin of Re; long, the dififtance on the 
'wing-mfiigin between R^ and R^ at least as long as that between R^ and 
(India). flam Brunetti. 

8c longer, ending beyond the middle of Rs; R^ short, oblique, the distance 
on the wing-noargin' between Bi and much less than half that between 
and i? 4 + 5 . (Java). jammea, new species, 

Txlbe 3a!SioFT:Eauan. 

Genus BRIOPTEIRA Meigen. 

Subgenns SBIOFTKBA Meigen. 

EHoptera Metqbn, lUiger’s Magazine, vol. 11, 1803, p. 262. 

ERIOPTSRA (BRZOPTERA) JAVAI7BNSIS de Meijeie. 

Enoptenjamnerms ns Meuerb, Tiidschr. voor Entom., vol. 54,1911, pp. 46, 46, 
pi. 8, fig. 28, 

One male from Pelaboean Katoe, Java, October 16, 1909; one 
female, Buitenzoig, Java, March, 1909; collected by Bryant and 
Palmer. 

Snbgenxis AGYPHONA Osten Sacken. 

AqfpJuma Ostsn Saokbk, Mon. Dipt. N. Amer., vol. 4, 1869, p. 151. 

SRIOPTERA (AGYPHONA) PENESTRAT^ de Meijeie. 

Acif^fliOTuifenestrata be Mepbrb, Tiidoihr. voor Entom., vol. 56, 1913, pp. 352, 
353, pi. 17, fig. 19. 

One female from Tjibodas, Mount Ged6, Java; altitude, 8,000 feet; 
collected by Bryant and Palmer. 


1 Paana.of British Bidia, Dlptera Nematocera, 1912, pp. 435,436, pi. 8, fig. 15. 

* BeitESge cur Uipteien fiimia von Hfoneran, Deut^. Ent. Zeltsdir., 1913, p. 136, fig. 5, 6. 

s Stadien dber sOdostasiatiache Dipteien, V, T^d. voor Eut., vol. 54,1911, p. 42, pi. 2, fig. 25. 

* Idem, p. 43, pi. 2, fig. 26. 
fiXdem,pp.43,44. 
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Genus GONOMYIA Meigen. 

Snl^eimB CK>SI'0]mA. Meigen. 

(Jonom^ Meigbn, Syst. Beschr., vol. 1,1818, p. 146. 

OONOlim (OONOMTU) BRTAim, oeir spedas. 

Cell J!f*=dose<i; ■wings subhyaJine. 

MaU. —^Length, 4.4 mm.; wing, 6 mm. Eostrum, palpi, and 
antennae brownisb black. Head gray. 

Ptonotnm light yellow. Mesonotal praescutiun and the lobes of 
the scut'om dark brown; median line of the scutum and the scutellum 
light brown; postnotum dark brown. Pleura dull yellow. Halteres 
brown, the extreme base paler. Legs -with the coxae and trochanters 
brown, remainder of the legs dark brown, unmarked. Wings hyaline 
oar nearly so, stigma indistinct, veins brown; venation; (see pi. 44, 
pg. 20), 8e endiag just beyond the origin of Bs; Rs long, gently 
arcuated; lopg, about two-thirds the length of the sector; 
basal deflection of Bt^ punctiform so that Bt^ is in aline ■with Bs. 

Hypopygial pleurites moderately long, the dorsal appendage short, 
fleshy, pale; ventral appendage elongate, dbitinized, provided ■with 
numerous long hairs and caruncles, its tip rather truncated; from 
the ventral iimer side of the pleurite near its tip arises a small 
chitinized appendage shaped as in figure 49. (See pi. 47, fiigs. 48,49.) 

Abdomen dark brown; hypopygium yellow, its appendages black. 

Habitat. —Java. 

EoZotype. —Male, Tjibodas, Mount Ged4, Java; altitude, 8,000 feet; 
August 26, 1909 (Bryant and Palmer). 

Pa/ratyfe. —Sex? , topotypic. 

2Vpe.—Gat. No. 19021, U.S.NAI. 

AJHed to Q. ajfiim Brunetti^ in the venation but larger, the 
thoracic pattern differmit, legs much darker, etc. 

Genus MONGOMA "Westwood. 

Mongoma "Westwood, Trans. Entom. Soc. Iiondon, 1881, p. 864. 

UOITQOMA CASiRICEPS Bndedeln. 

Mongoma carinieeps Bndbhlein, Zool. Jahrl>., vol. 32,1912, pp. 60, 61, %. L 1. 

A male and a female from Moimt Salak, Java, May 15, 1909, 
collected by Bryant and Palmer. The femile sex has never been 
described and I make this spedmen the allotype. The coloration 
is quite as in the male, but the size is smaller (length, 11.5 mm.; 
wing, 10.3 mm.). 


1 Fauna of India, Biptera Nematooeia, 1912^ pp. 472,473, pi. 9, fig, 7. 
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MCarOOMA SATTCIA, new species. 

Allied to fsremte'pMii Wiedemamx; a bromi crossband along the 
cord. 

^emoZe.—Length, about 4.6 mm.; wing, 4.8 mm. Eostrmn and 
palpi dark brown. Antennae long, if bent backward extending to 
just before the wing-root (in the female sex). Head dark. 

Thoracic dorsxnn light brown without distinct darker stripes. 
Pleura rather darker brown. Halteres dull light yellow. Legs, 
coxae and trochanters dull brownish yellow, remainder of the 1^ 
light ydlowish throughout. Wings hyaline or nearly so with pale 
brown marking as follows: tip of the wing brown except a large 
dear rounded spot in ceU S,; a broken crossband at the cord; a 
brown seam along Ou; venation (see pi. 44, fig. 21). 

Abdomen dark brown. 

ScMtat. —Java. 

Hdlotype. —Tjibodas, Mount Ged4, Java; altitude, 7,800 feet (Bry¬ 
ant and Palmer). 

Type. —Cat. No. 19022, U.S.N.M. 

This species belongs to the irentepoMii group and is closest to 
treniepohlii Wiedemann * but has a brown crossband at the cord. 

Genus CONOSIA van dep Wulp. 

Cbnona van der'WuLF, Tiidschr. voor Entcau., vol. 23,1880, p. 169. 

COVOSIA IRROKATA Wledemaim. 

. Lmnobia irrorata Wissbuann, Aussereai:. zweifl. Inaekt., vol. 1, 1828, p. 574. 

Seven females from Buitenzoig, Java, January 10, 1909, to March 
25, 1909; one female from Batavia, Java, February 26, 1909; the 
material collected by Bryant and Palmer. This insect is probably 
the most widely distributed crane-fly in the Old World. It ranges 
from northeastern Africa throughout Asia as far north as Japan and 
eastward along the East Indian islands to Australia. 

Tribe T.TWwnwwTT.TWT 

Genus EPIPHRAGMA Osten Saeken. 

Epi^Iufagma Ostbr Saokek, Proc. Acad. Nat. Sd. Phila., 1859, p. 238. 

SPIPHRAGICA SiaiTATA da Melleie. 

Efiphragmn mgrata de Meubsb, Tijdschi. voor Entom., vol. 54, p. 52, pi. 4, fig. 43. 

One female from Tjibodas, Moimt Ged6, Java, altitude 4,500 
feet, collected by Bryant and Palmer. 

1 Aasserenr. sweifl. IuRfikt., Yoh 1, 1828, p. 551, pi. 65, fig. 12. 





in>. 2108. 


JA7A2TEBB ORAHIE-FLIBB—ALEXANDER. 


175 


Genus LIMNOPHILA Macquart. 

LmmopTAJa Ma^oquabt, Suite a BuSon, Dipteres, vol. 1,1834, p. 96. 

UMKTOPBUA AMIGA, turn tpedes. 

Body-coloratioii shiny bro'sm; wings brown; cell JBj very short, 
cell Ml absent. 

Maie .—Length about 5.5 mm.; wing, 6 mm. Rostrum short, dull 
brown, the palpi brownish black. Antennae rather short, the seg¬ 
ments of the flagellum oval; antennae dark brownish black through¬ 
out. Head dark brown, shiny. 

Thoracic dorsum dark brown, shiny, the scutdlum more yellow- 
idi. Pleura dull yellow. Halteres rather long, brown. L^, coxae, 
and trochanters yellow; femora dark brown, paler at the base; 
tibiae black; tarsi broken. Wings pale brown, the stigma almost 
indistinct; vrans dark brown; venation: (see pi. 44, fig. 22), Its very 
long, straight; fork of R^+t short, much shorter than its petiole; 
cross vein r far before the fork of Bt+At -^i S'bsent; cells R, and 
R, in a line; basal deflection of Ou, at about two-thirds the length 
of cell Ist M^. 

Abdominal tergites dark brown, with a sparse gray bloom and 
long white hairs; stemites yellow, with a large dark brown blotch on 
the middle of each segment at the base. 

EcMtai. —Java. 

Eohtype. —^Tjibodas, Mount Ged6, Java; altitude 4,500 feet. 
(Bryant and Pahner.) 

Type. —Cat. No. 19023, U.S.N.M. 

This insect su^ests L. opaca de Meijere,* but the cross vein r is far 
before the fork of J2j+s, the cell R, qiute differently shaped, etc. 

LPypTOPHTTA PALMSRXf new species. 

Rjdy-coloration brown; wings light brown, stigma distinct; cell 
Ml present. 

Mc^. —^Length, 6.3-7 mm.; wing, 7.4-7.5 mm. Rostrum brown, 
the palpi rather darker. Antennae very short, dark brown, the 
flagellar s^ments decreasing rapidly in size. Front dull y^ow, 
remainder of the head dark grayish brown. 

Thorado dorsum dull yellow, rather shiny, with three dark brown 
stripes which are confluent behind; the lateral stripes short, begin¬ 
ning behind the pseudosutural r^on. Pleura dull brownish yellow. 
Hfdteres rather short, light brown, the knob darker. Legs, coxae, 
and trodhanters dull yellow, femora brown, darkened beyond the 
base, tibiae and tarsi dark brownish black. Wings light brown, the 
stigma doi^ate, dark brown, veins dark brown; venation: (see pi. 44, 
fig. 23), Rs long, gently arcuated at the base; petiole of cell R, 


> TQdsobr. toot Entom., ycA. 54, UU, pp. 52,53, pi. 4,-Sg. 44. 
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moderately long, a little longer than the deflection of Ou^', cdl 
longer than its petiole; basal deflection of Cu^ jnst beyond the fork 
of Jlf. 

Abdominal teigites dark broTm, the lateral maigins of the segments 
p^er broTO; stemites dull brownish yellow. 

Habitat. —Java. 

Eohtype. —Tjibodas,Mount Gted6,Java; altitude 6,000 feet. (Bryant 
and Fahner.) 

Paratype. —Male, topotypic. 

Type. —Cat. No. 19024, U.S.NJd. 

The only r^onal form that agrees at all with this species is L. 
paBiidwim Brunetti,^ but here the thorax is gray, not brown, etc. 
L. simpTex Brunetti * is much smaller; the name is preoccupied by 
lAmnopliiUi simplex Alexander ® from the Sastern United States. 

Sal^enns DICBA170FHSA6UA. Oaten Sacken. 

DiarasaophfttgnM Ostbn Saoebn, Proc. Acad. Nat. Sd. Phila., 1869, p. 240. 

UMNOPmnA (niCSANOFHRAOliCA) SBMOTA de MeUen. 

DieromopJaugma remota de MEiJisaBs, Tijdschr. voor Entom., vol. 66,1914, pp. 1, 
2, pi. 1. fig. 1. 

One male from Buitenzoig, Java, April, 1909. Two males from 
Tjibodas, Mount Ged4, Java, altitude 4,500 and 9,000 feet. The 
material at hand was collected by Bryant and Palmer. 

Genus ULA Haliday. 

272itHAiiiu.T, Entom. Mag., vol. 1,1833, p. 163. 

tTIA JAVAmCA, new species. 

fiody coloration brown, the pleura gray; wings li^t browm, cell 
let very small. 

JfoZe.—Length about 6.6 nun..; wing, 7.4 mm. Eostrum and 
palpi dark-brownie black. Antennae with the basal segments dark 
brownidi black, the flagellum broken. Head gray, a blackish mark 
on the middle of the vertex and ocdput. 

Thoracic dorsum dark brown, rather darker medially with a sparse 
yellowkth bloom, more grayi^ about the pseudosutural fpveae. 
Pleura dark brown dusted with li^t whitish gray, eternally on the 
ventral sderites. Halteres light yellow, the knob darker. L^, 
coxae elongate, yellow; trochanters brownish yellow; femora dull 
brownish yellow, the tip a little darker; tibiae and tarsi dark brown. 
Wings li^it brown, stigma very indistinct, darker, veins brown; 
venation: (See pi. 44, fig. 24), 8e * anterior to the origin of Rs by a 
distance greater than the length of the basal deflection of Cu i, cell 

^ r&nsa of British India, Bipteia Nematoceca, 19X2, p. £28. 

3 Idem, pp. 523,524. 

» P^che, voL 18,1911, pp. 198,199. 
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Isi M 2 very smaJl, the basal deflectioii of Ou , just beyond the fork 
of Jf. 

Abdomen dark broMm, the hypopygium yellowish. 

Habitat. —Java. 

Hcioiype. —^Tjibodas, Mount Ged4, Java; altitude 8,000 feet CBiyant 
and Palmer), 

Type.—C&t. No. 19025, U.S.NJM. 

The discovery of this genus in the Oriental region is interesting. 
ITZffi has. been placed in the tribe Pedicini hitherto, but it should be 
referred to the LimnopMlinL I have reared the American species, 
Via fcmpera Osten Sac^en,^ from fungi, and the larva is quite Limno- 
philine in structure with nothing in common with the PedicinL 

Tilbe HEXATOMHaX 

Crenus ERIOCERA Macquart. 

- EHoeerd l£A.OQUABr, Dipt, ezot., vol. 1, pt. 1,1838, p. 74. 

ERIOCBRA VERUCAUS Wiedemann. 

Jfejfittocera wrticalu Wisdsmaxh, Ausseieiir. zweifl. Inselit.,. vol. 1,1828, p. 56. 

Three males from Bantar Gebang, Java, October 21, 1909, col¬ 
lected by Bryant and Palmer. The specimens offer the following 
measurements: Length, 9.6-11 mm.; wing, 13.6-14 mm.; antennae, 
42 mm. The venation is shown in plate 44, 25. 

BRIOCERA ACROSTACTA RUedenumu 

Limnobia aerostaeta Wibrsmann, Dipt, exot., vol. 1,1821, p. 14. 

Two males from Tjibodas, Mount €ted6, Java, April, 1909, col¬ 
lected by Bryant and Palmer. The specimens offer the following 
measurements: Length, 24-26 mm.; wing, 17.5-17.8 mm. The 
y^aation is shown in plate 44, fig, 26. 

ERIOCERA BASIL ARTS ’Wledenuam. 

LimTiohia basUaris 'WiEDmunsNy Dipt, ezot., vol. 1,1821, p. 15. 

Two males and one female from Depok, Java, February 10, 1909. 
One male from Tjibodas, Moimt Ged6, Java, April, 1909. The 
material was collected by Bryant and Palmer. The spedmens offer 
the following measurements: Male, length, 16-17 mm.; wing, 10.2- 
12.5 mm. Female, length, 15.2 mm.; wing, 10.4 mm. The vena¬ 
tion has never been figured, and is shown in plate 44, fig. 27. 

ERIOCERA MBSOPVRRHA ’Wiedemann. 

Limucibia nmopynha WiBDjiMANKr, Auaaereur. zweifl. Insekt., vol. 1,1828, p. 26. 

One female from Buitenzorg, Java, March, 1909, collected by 
Bryant and Palmer. The specimen offers the following measure- 

1 The Biology of the North American Crane Flies (Tipnlldee, BIptera) 3. The genus TJla Haltday; 
Joum. Ent. and ZooL, vol. 7,1916, pp, 1-9, pL 1. 

81022**—Proc.N.M.vol.49—15-^12 
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nients: Length, 23 mm.; wing, 17 mm. The wing, having never 
been figured, is shown in plate 44, fig. 28. 

EEUOCBRA CinatII<A.TA de Mdlete. 

Enoeera dngtUata de MsansRS, Tijdsdix. voor Entom., vol. 54,1911, pp. 58, 59. 

One female from Depok, Java, February 10, 1909, collected by 
Bryant and Palmer. The specimen is larger than de Meijere’s types, 
measuring 11 mm. in length, and with a wing-length of 13.8 mm. 
Tn de Meijere’s key to the Javan Eriocerae ^ this appears aafdsciata, 
new species. The wing has never been figured and is shown in plate 
44, fig. 29. 

SiaTafitmily O-^LIITOKOTOMXISrAflJ. 

Genus STIBADOCBHA Bnderlein. 

SfSbadoeera EKSBBLism, Zo6l. Jahrb., vol. 32,1912, pp. 83, 84, fig. A 2. 

This genus was erected by Enderlein with Stihadocera luVam 
Enderlem of Sumatra as &e type. CylinSarotoma guadriceU'uJa 
Bronetti ^ is a member of this genus. The species are all rather simi¬ 
lar to one another and are separated mainly by slight differences of 
size, coloration, and venation. 8. gvAdricdhila (India) is the smallrat 
species with a length of 6 to 6.5 mm. in the male sex. The genotype, 
8. lullans (Sumatra) has the head bright ochre-yellow, the thorax 
ochre-yellow with pale brown dorsal stripes; the male has a length 
of 8.5 mm., its wii^, 8.7 mm., its antenna, 11mm. The species 
d^cribedbdow as metaUica, new spedes (Java), is the largest of #te 
forme as yet described with a wing of 10 mm. and an antennal lengill 
of 14 mm. in the male Sex; this species has the head and thorax with 
dedded blue-black reflections. 

The specie of SUhadocera are remarkable for the length of the 
antenna in the male sex; in guadriceUula it is described as being as 
long as the whole body (i. e., 6.5 mm.), in the two other forms it.is 
nearly half again as long as the body. The thorax is provided with 
numerous rather coarse punctures, except on the region occupied 
by the three praescutal stripes where the surface is quite free from 
punctures. The wings show the tip of present, cross-vein r usually 
long and simulating a section of B^, the cross-vein r-m distinct, etc 

The species of the gentis range from India eastward to Java. 

STIBiLDOCSRA M5TAIXICA, new species. 

Size large (wing of the male, 10 mm., antenna, 14 nun.); head and 
thorax with decided blue-black refiectioi^ in certam lights. 

Male. —Length, 8.8-^ mm.; ’wing, 10.2-10.8 mm.; anteima, 14 
mm. Eostrum and palpi brown. Antennae with the two scapal 

^ T^Jdschr. toot EntonL> vol. 64^ 1911, pp. S9,60. 

* Eecords of the Indian Museum, vd. 6,1911, p. 268; Fauna of British India, Diptera, 1912, p. 361, pL 7, 
«gs.l,2. 
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segments dull yellow, flagellum with the segments greatly elongated, 
provided with long outspreading hairs, flagellum brown. Head 
snooth, blue-black. 

Praesoutum chestnut brown with three metallio blue-black 
stripes (in the paratype reddish blue), the surface of the sderite 
covered by the stripes smooth, the rest punctate; scutum, scuteUum, 
and postnotum dark broym, tliickly punctured, especially the latter. 
Pleurae bltiish brown, densely and coarsely punctured. Halteres 
long, slender, brown. Legs, coxae dull brown; trochanters dull 
yellow; femora and tibiae dull brownish yellow; tarsi darker brown. 
Wings brownish gray, veins brown; venation: (see pi. 46, fig. 30), 
vein i2, present, distinct; cross-vein r elongate, usually a little longer 
than the cross-vein r-m, sometimes shorter; atrophied at the tip. 

Abdomen dark brownish black, the stemites paler. 

Eabitat. —Java. 

JBbfotyffe.—Pangran^o, Java; altitude 9,000 feet. (Bryant and 
Pahuffl*.) 

Paratype. —Male, T^ibodas, Mount Qed6, Java; altitude 8,000 feet. 
(Bryant and Palmer.) 

Type. —Cat. No. 19026, U.SJN.M. 

Snnfem.ily TEPm/irSTAm. 

Tube noucBorEzm. 

Genus NESOPEZA Alexander. 

Nesopeza Albxandbb, Canadian Entomologist, voL 46,1914, p. 167. 

ITESOPEZA GRACILIS de Meljere. 

Dolidiopeza gradMs de Mbijbrb, Tiidschr. voor Entom., voL 64,1911, pp. 60, 61, 

: pL4, fig, 46. 

Nesopeza gmnlis Alexander, Canadian Entomologist, vol. 46,1914, p. 157. 

Two males from Tjibodas, Mount Ged6, Java, altitude 4,500 feet; 
two males, 9,000 feet (Bryant and Palmer). The material offers the 
following measurements: Length, 8.2-9,6 mm.; wing, 9.1-10.2 mm. 

Txlbe CTEROPHOBINZ. 

Genus PSELLIOPHORA Osten Sacken. 

PselUophora Osten Saokbn, Berlin. Entom. Zeitschr., vol. 30, 1886, p. 165. 

PSELLIOPHORA ARDENS Wledemamu 

CUmphora aardem Wiedemann, Dipt, exot., vol. 1,1821, p. 20. 

One female, Buitenzorg, Java, March, 1909 (Bryant and Palmer). 
The insect has never be^ figured and is shown in plate 46, fig. 31. 
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PSBLUOPHORA COMPBDITA Wiedemann. 

Ctmofhom compedita Wibdbmann, Dipt, exot., vol. 1,1821, p. 21. 

One Tr>n.lA^ one broken female, Depok, Java, Maxeh, 1909 (Bryant 
Palmer). The wing is shown in plate 45, fig. 32. 

PSBLLIOPHOPA PX7BRA Osten Sacken. 

PselUophora rubra Osten Sacken, Berlin. Entom. Zeitschr., vol 30, 1886, p. 171. 

Buitenzoi^, Java, male, April 4,1909; female, March, 1909 (Bryant 
and Palmer). The material offers the following measurements: 

MoZe.—Length, 13 mm.; wing, 11mm. 

Female. —^Length, 16 mm.; wing, 12.5 mm. The spedes having 
never been figured, is shown in plate 46, fiig. 33. This material agrees 
very well with Ostm Sacken’s brief d^cription of this form. His 
type, in the British Museum, came from Mouhot, Laos. In my 
material the black color indudes only se^ents 7 and 8 of the abdo¬ 
men, 9 being reddish change like the base of the" abdomen; front 
brown, not blackish, etc. 

Tube TipuLnn. 

The question concerning the various groups of spedes that make 
up the J’ipidini should be again considered. The three genera, 
Tvpula Tiirmfl ftiia, Holorusia Loew, and GteoMcroeceUs Enderlem, are 
all very dosely rdated to one another and the slight differences that 
are offered for their separation are scarcdy equivalent to those tlr^ 
distinguish genera in the limnobinsB. •' 

Eolorasia Loew* has the cell of the wings very narrow at its 
middle so that the cell is broad at both ends and shaped somewhat 
like an hourglass; the antennae are entirdy without bristle-like hairs; 
femora with a semi-ctenidiTim of stout hairs at its tip. All of the 
spedes known to me are American igratiMs Bergroth (Western U. 
S.) the genotype; mvya Alexander (Guatdnala); Jlavicomis Alex¬ 
ander (Venezuela); penmana, Alexander (Peru); orofbAla, Alexander 
(Colombia); lams Alexander (Paraguay), etc). 

Otenacrosedia Enderlein* has the cell B^ of the wings very narrow 
as in Eolmma; the antennae with scattered hairs; the femora with 
a ctenidium near the tip. All of the spedes known to me are Old 
World forms (^aepotens Wiedemann (East Indies, Japan); mono- 
eJrous Wiedemann (Java); umltmms Wiedemann (East Indies); am- 
spiadnMs Skuse (Austrdia); ioThrmamis Enderlein (Sumatra), the 
genotype; ^Temensis Enderlein (India); rex Alexander (Burma), 
etc.). 


1 Berlin Entom, Zeitschr., vol. 13,1869, p. 3. 
»2ioBL lahrbtuai, voL 32, pt. 1,1912, pp, 1,2, 
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It can. readily be seen, that the differences between Tipda and 
OteruuToscdis are very sli^t and consist of the great arcuation of 
and the consequent narrowing of cell B 3 near its middle and the 
presence of a ctenidium near the tips of the femora. Some species of 
Tipala, (^eiata Wiedemann) hare the ctenidium very poorly defined, 
the individual spines taking on the appearance of stout hairs; it is 
easy to figure out a transition into a perfectly normal TifvRi. 

Genus PRIONOTA van dep Wulp. 

Prvmota van d€sr Wuir, Notes Leyden Museum, vol. 7, 1886, p. 1. 
mUOnOTA laOHICZPS nm der Wa];. 

Primota nigrieeps van da Wulp, Notes Leyden Museum, vol. 7, 1886, p. 2; 
Tijdschr. voor Entom., vol. 28,1886, p. 82, pi. 4, figs. 3, 4. 

One male, Mount Salak, Java, May 15,1909; one female, l^ibodas, 
Mount Ged6, Java, April 20, 1909 (Bryant and Palmer). The speci¬ 
mens may be further described as follows; 

Mde. —^Length, 15.8 mm.; wing, 14.8 mm.; antenna, 6.8 mm. 

Female. —^Length, 33 mm.; wing, 22.5 mm. 

The wing is shown on plate 45, fiig. 34. 

The male hypopygium is short and subglobular, the 9th tergite 
from above (see pi. 47, %. 51) almost bifid by a very deep notch, the 
lobes black with long dense black hairs. 9th tergite and pleurite 
fused into one compact mass (see pi. 47, fig. 52), the pleural portion 
rounded with a few scattered black hairs. Pleural appendage large, 
flattened, rather oval, the ends somewhat pointed; the appendf^e & 
densely covered with gray hairs so as to present a silvery appearance. 
9th stfflnite large, not projecting caudad of the pleurite. 

curious antennae whence van der Wulp derived his generic 
figured on plate 47, fig. 50. 

It is hard to imderstand why Doctor Bnderlein ^ insists upon plac¬ 
ing Priomta as a synonym of Priomcera Loew {=8tygerofsis Loew). 
The two genera have very little in common, the anteimae of Pnomta 
being provided with brisile-like hairs, those of Stygerofsis quite naked 
except for the usual pubescence. Prionota has a remarkable hypo¬ 
pygium in the male sex, the 9th tergite deeply bUobed, the tergite 
fused with the pleurite, etc. Stygeropsis has a perfectly normal 
Tipuline hypopygium with the 9th tergite quite distinct from the 
pleiuite. The character of the serrations on the antennae is quite 
, different in ^e two genera. It is also hard to understand why rim 
name Prionoeera is used. This name, proposed by Loew in 1844, b 
preoccupied by the same name used by Shuckard in the Coleoptera 
in 1839.* 

* ZixO. Jalirl)., vd. 32, pt 1 ,1912, P. 28. 

* Eleznents of Brit Jsh Entomology. 
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The Sxunatran Prionota Jkmceps Enderlein ^ is quite distinct from 
nigricepSf which is a much larger species with a different body and 
wing coloration. It may be that fiameeps is not a true Prionota 
since it was erected on a single female specimen, in which sex the 
true characters of the genus are not well shown, 

Genus CTENACROSCELIS Enderlein. 

Ctemcroscelis Enderlein, ZooL Jahrb., vol. 32, pt. 1, 1912, pp. 1, 2. 

CTBNACfiOSCSLlS PRAEPOTESNS Wiedemann. 

Tipula praepotens Wiedemann, AuBsereur. zweifl. lusekt., vol. 1,1828, p. 40. 

Two females, Mount Salak, Java, May 15, 1909; one female, 
Pelaboean Ratoe, Java, October, 1909 (Bryant and Pahner). The 
specimens measure as follows: Length, 40 mm,; wing, 38-40 mm. 
The wing is shown in plate 45, fig. 35. 

CTENACROSCELIS MONOCHROUS Wiedemann. 

2VpwZa7?w>nofi^oa Wiedemann, Aussereur. zweifl. Insekt., vol. 1,1828, pp. 41,42. 

A male and a female, Moimt Salak, May 15, 1909; a female, Pela- 
boean Ratoe, Java, October, 1909 (Bryant and Palmer). The wdng 
is shown in plate 45, fig. 36. The following additional notes are given: 

Male. —^Length, 26 mm.; wing, 23.5 mm. 

Female. —^Length, 33-38 mm.; wing, 24.5-25.4 mm. 

The erect hairs on the thorax are very conspicuous and do not 
o^ur in the related forms. 

The male hypopygium may be described as follows: 91ih teacgite 
long, deeply split by a long narrow notch for about half of its apparent 
length, the lobes squarely truncated at their tips and densely pro¬ 
vided with long prostrate yellow hairs, the margin of the segment 
with abundant short silky hairs of a yellow color (see pi. 47, fig. 53). 

9th stemite and pleurite apparently fused, at least the stemite 
not distinct, bearmg a bifid appendage at its ventro-caudal angle 
(see pi. 47, fig. 64); the outer arm of this appendage is shaped like a 
boomerang, the inner arm shaped as in the figure, extending caudad, 
entad, and dorsad, its pedicel slender, the tip expanded into a flattened 
lobe, whose margin is provided with groups of small black spicules. 
Viewed from beneath, this sterno-pleurite is deeply split medially by 
a V-shaped notch. 

CTBNACROSCEUS UMBRINUS VUedemami. 

TipvikL wmbrvm Wiedemann, AussereTir. zweifl. Insekt., vol. 1, 1828, p. 49. 

Tipula coBtanm Maoquart, Dipteres Exotiques, vol. 1, pt. 1,1838, p. 54. 

Tipu3a, coiigrwm Walker, Proc. Linn. Soc. Loud., vol. 6,1861, p. 231. 

CtenacrosceUs mmatranvA Enderlein, Zool. Jahrb., vol. 32, pt. 1,1912, p. 6. 

A male and a female, Tjibodas, Mount Ged6, April 20, 1909; a 
male and a female, Mount Salak, May 15, 1909; a male, Depok, 
Java, February 10, 1909. (Bryant and Palmer.) 


1 Zod. Jdirb., voL 82, pt. 1,1912, pp. 28,29. 
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This material offers tlie following additional data: 

Male.—Ijsa^h., 19 mm.; wing, 23.6-24.6 mm. 

Female. —^Length, about 26 mm.; wing, 23-25.6 mm. 

The wing is shown on plate 45, fig. 37. 

The male hypopygium may be described as follows: 

9th tergite long and narrow, the caudal half deeply divided by a 
median split, the lob^ densely dothed with long gray hairs (see pi. 48, 
fig, 65). 9tii stemo-pleurite very much as in (7. monockrous Wiede¬ 
mann, but the pleural appendage is quite d^erently shaped (see pi. 48, 
%. 66), the outer arm broad, oval, the inner arm curved, its tip 
feebly chitinized. 

It is probable that Tipvla fulvdlateralis Brunetti^ is synonymous 
with tills species, though this is somewhat uncertain. This form is 
certainly a OtenaerosceMs, as shown by the peculiar genitalia* the 
flattened 9th tei^te, the long powerful 9th stemo-pleiirite bearing 
tbe ^pendages far out at the tip of the sderite, etc. 

Grenus TIPULA Linnaeus. 

Tiptila laMMAsrs, Syat. Nator., ed, 10,1758, p. 585. 

XEFULA PBDATA Wiedemann. 

Tipula pedata Wibbemann, Dipt, exot., vol. 1; 1821, p. 23; AiiEaereiir. zweifl. 
Insekt., vol. 1, 1828, p. 45. 

Tipalodina magnicomis Endbrlein, 25 ooL Jalirb., vol. 32, pt. 1,1912, pp. 30-32, 
fig. R. 

Buitenzorg, Java, March, 1909, two males; April 10,1909, one male; 
Pdaboean Ratoe, Java, October 12,1909, two males and one female; 
Mount SalaA, Java, altitude 3,000 feet. May 15, 1909, one male. 
(Bryant and Palmer.) 

lite following additional information cqnceming this insect is 


Male. —Length, 16-23 mm.; wing, 15-20 mm. 

Female. —Length, 30 mm.; wing, 20.5 nun.; fore leg, femur, 19.6 
mm.; tibia, 24 mm.; tarsal segment one, 20.5 mm.; tatsal segments 
two to five, 7.5 mm.; middle leg, femur, 20.6 mm.; tibia, 20 mm.; 
tarsal segment one, 18 mm.; tarsal segments two to five, 8.5 inTn. 

The wing is shown on plate 45, fig. 38. As there shown, the radial 
sector is longer than in most of the series, there being considerable 
variation in this respect. 

The male hypopygium may be described as follows: 

9th teigite having the caudal margin gently concave with a prom¬ 
inent median lobe whose caudal margm is again gently concave; the 
caudal face of the tergite densdy provided with black chitinized 
spicules (see pi. 48, fig. 67). 9th pleurite distinct, the dorso-pleural 


i Records of the Indian Museum, vol. 6,1911, p. 249. 

* Fauna of British India, Di^tera Nematoceia, 1912, pi. 6, fig. 15, 
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suture bdbog complete; the sderite is covered with rather sparse 
Iftpg hairs (see jd. 48, fig. 58); the pleurite hears three appeadagra, of 
■which the outermost is a long slender hook, incurved near its apex 
and here strongly cfaitinized; this appendage is clothed with scattered 
hairs along its ventral and outer edge and with numerous zigzag 
teeth on the irmer dorsal maigin (in some specimens the margin is 
quite smooth and strai^t); the tips of these long hooks in a position 
of rest, decussate. Inside of this long hook are two shorter append¬ 
ages, ^e outer being the diortest and smallest, oval, pale, the tip 
somewhat expanded, the entire appendage with numerous long pale 
hairs (see pi. 48, fig. 69); the innermost appendage is a long, slender, 
compressed arm ■with an enlarged compressed head, the cephalic or 
dorsal side heavily chitinized, black, the remainder p^. 
stemite loi^ and slender, its tip projecting far beyond the remainder 
of the hypopygimn in a long point (see pi. 48, fig. 60). 

Doctor Ilnderlein has erected the genus TipyloMiui for this insect 
but there seems to be no sufficient reason for retaining this name. 
In the first place, the name was proposed under the mistaken suppo¬ 
sition that the insect was a limnobine form. Secondly, none o-f the 
characters of the genus seem to differ from those, of other genera, 
although, in some respects, the insect occupies a rather intermediate 
position. The straight and narrow cdl ISnd A are characters 
found in many species of Tipvla; the ^ort Bs is the common char¬ 
acter of PaAhyrhma; the shape of the cells in the median field of the 
wing axe those of Gtenacrosedis, etc. The powerful male hypopyginm 
and the -unusual li^-eoloration may offer generic differences, but 
the related forms {vemista Walker, inordmam Walker, 
de Meijere, gracSBimui Brunetti, falsnda Brunetli, and others) are 
studied it ■would be demdedly premature to recognize the genus 
Tipiilodma. 

The rather curious pupa of pedata has been described as 

fohowB by de Meijere:^ The remarkable pupa of T. pedata found in a 
pot of stagnant water 'with water-plants (Salatiga, Java, January, 
van Leeuwen). The pupal skin sent to me is 34 mm. long and 4 twtti. 
broad, of a blackish brown color. The very long and slender, seta¬ 
ceous, arcuated breathing-horns are very remarkable; they measure 
11 mm. in lei^th, are of a blacM^ brown color, only the extreme 
tip whidi is slightly expanded is yellow; elsewhere they are almost 
unifonn in diameter throughout except toward the base, where they 
are a very little enhuged. The dorsal abdominal segments bear a 
cross-row of tooth-like projections before the caudal margin of each; 
the 'ventral s^ments are quite similar, but here the meffian teeth on 
the hinder s^ments are longer and -with a pair of shorter appendages 
before them. The tip cff the abdomen likewise presents a number 


1 TQdstdir. toot Butom., -voL S4,1911, p. 64. 
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of too1ih.-like lobes. Along the lateral maigin, each segment bears 
on either side two short tooth-like appendages, one bdng on the 
anterior half, the other on the pc»terior half of the segment. 

Lest the student attribute too much significance to this condition 
of the pnpa, quite different from the normal TipuUt pupa with its 
short breathing-horns, I will mention a pupa of an imdetermined 
Tipuline that is before me at this time. The specimen was taken by 
Dr. J. CJhester Bradley at TaUulah Falls, Georgia, June 17, 1910; 
the stigmal horns measure 19 mm. in length, the tip slightly expanded 
as in pedcta. I do not know what species this represents, Brachy- 
premna having been reared and there are very few other species that 
this could represent. 

TIFUlfA tTMBSINOlbBSa new spedefi. 

Antennal' flagellum bicolored; no dark stripe on the thoracic 
pleura. 

Male. —Length, 17 mm.; wing, 18.5 mm. This species bears a 
close superficial resemblance to Otenaeroscdis umbrvnm Wiedemann, 
differing as follows: 

Segments of the antennal flagellum bicolored, the extreme basal 
portion of each segment dark brown, the remainder of the segment 
dull yellow Qn umiriwus the flagellum is uniformly dark brown). 
Pleura darker brown and without a dark stripe so characteristic of 
umiriniis. Femora without a ctenidium. Wings (see pi. 46, fig. 39) 
with a brown doud in cell M near its end; a second cloud in at 
about two-fifths the length; venation, cell 1 st M 2 sharply pointed 
at its base, radial sector short and straight. Male hypopygium with 
the 9th. tergite dark brown, the tip pale with numerous black chiti- 
nized spicules at the tip and underneath; the teigite is short (see pi. 
48, fig. 61), the visible portion a little shorter than wide and the caudal 
maiyin merely concave, not bifid. Pleural appendages (see pi. 48, 
fig. 62), the outer lobe pale light yellow, oval, the tip a little pointed; 
the inner appendages two, shaped as in the figure; the larger of the 
two appendages densely provid^ with long reddish brown hairs which 
project beyond the genital chamber. Ninth stemite with a dense 
brush of pale hairs near the tip. 

HaUtat. —Java. 

Holotype.—^Mount Salak, Java, July 4, 1909, altitude above 3,000 
feet (Bryant and Palmer). 

—Cat. No. 19027, U.S.NM. 

Tmuu OEDEBAHA. de Meileie. 

Tipukt gedehana de Meuebb, TijdBchi. voor Entom., vol. 66,1911, pp. 66, 67, 
pi. 4, fig. 47. 

One male, Tjibodas, Moimt Ged6, Java, September, 1909, altitude 
4,000 feet; one male, 8,000 feet; two m^es and (me femile, 9,000 
feet. (Bryant and Palmer.) 
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I identify this fly as de Meijere’s species because of die agreement 
of the mng-patteni and venation. The color of the thorax is not 
quite as described, being dxill yello-wish with rather dark brown 
stripes. The male sex has never been described, and I characterize 
it as follows, TTm-lring one of the specimens the alloiype. The male 
hypopygium is rather rmusually enlarged. 

ifafo.—Length, 11.8-16.2 mm.,» wing, 17-19.1 mm. 

Female. —^Length, 18.4 mm.; wing, 18.2 mm. 

M alft .—Antennae moderately long, if bent backward extending 
nearly to the wing-root; flagellar segments dark bro^m with a dense 
whitish pubescence. Thorax with the ground color grayish yellow, 
the stripes brown. Femora with a dark brown tip. Abdomen 
brown, s^ments 6 to 9, almost black. The other characters are as 
described by de Meijere. 

The male hypopygium may be described as foIlowB: 

8th tergite with the ventral margin produced ventrad into a 
rounded lobe provided with a great brush of long yellow hairs; 
shaped as in thefigure (seepi. 49, fig. 63). 8th stemdte deeply V-shaped 
beneath, its caudal margin with a dense brush of long yellow hairs. 
9th tergite VCTy deeply split by a V-shaped notch, the margins of the 
lobes adjoining the notch with numerous pale yellow hairs. 9th 
pleurite rather small (see pi. 49, fig. 64), the pleural appendages two; 
the outermost appendage is a slender, fleshy lobe, slightly curved, 
directed dorsad and the tip slightly cephalad; the inner appendage is 
lajge, flattened, the dorso-ceph^c an^e produced into a more 
chitinized point shaped as in the figure. 

Doctor de Meijere’s type was taken at the crater of Mount Ged4 
in 1893. 

TUb>UX«A ^niTDA, new species. 

Color of the thorax light gray without stripes; wings light gray, 
stigma distinct, vein atrophied at its tip. 

Mole.—^Length, 14 mm.; wing, 14.2 mm. Frontal prolongation of 
the head li^t gray above, brown on the sides, palpi dark brown. 
Antennae with the scapal segments light yellow, the flagellum broken. 
Head light gray. 

Pronotum dull yellow. Mesonotal praescutum and scutum clear 
light gray without apparent stripes; scutellum yellowisb brown; 
postnotum dull brownish yellow, very indistinctly dusted with gray. 
Pleura dull light yellow, the posterior sderites weakly dusted with 
gray. Halteres light yellow, the knob brown. L^, coxae and 
tiochanters dull li^t ydttow, femora dark brown, only the extreme 
base a little paler, tibiae and tarsi dark brown. Wings light gray, 
costal cell more yellowMi, stigma dark brown, a dear spot beyond 
the stigma, veins dark brown, the veins G and 8e inore yellowish; 
venation (seepL 46, fig. 40), tip of R^ beyond the cross-vein r atrophied; 
cell 1 st Mi smalL 
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Abdominal segments dull yellow, tergites 6 to 8 blaok, 9 dark brown. 
Hypopygium: 8th tergite very narrow above, on the sides attaining 
the 8th stemite. 8th stemite with the caudal margin rather squarely 
truncated, provided with a few hairs. 9th tei^te (see pi. 49, fig. 66) 
rather large, subquadrate, the caudal margin deeply concave, fringed 
with short hairs; the caudo-lateral angles of the sderite produced 
caudad into short points; a weak median impression. 9th stemo- 
pleurite (see pi. 49, fig. 66) rather large, subround^, the pleural suture 
incomplete, rather short, running ventrad; outer pleural appendage 
elongate oval, pale, "srith numerous long blackish hairs, the base sud¬ 
denly constricted; the iimer appendage is compressed, chitinized, 
especially on the cephalic ^d where it fits into the notch of the 9th 
teigite. 

HaMlat. —Java. 

jffoZoiype.—Tjibodas,MotmtGed6, Java, altitude9,000feet. (Bryant 
and Palmer.) 

Type,—Cat. No, 19028, U.S.NJd:. 

Ihe specsifie name, mnda, is that of the original inhabitants of 
western Java—Sundanese, or “men of the soil.” 

This species suggests T. cmereifrons de Meijere^ from Java and 
Borneo, but m that species the thorax is dull reddish yellow, not 
gray. In dnereifrcyns, also, the tip of is atrophied beyonci the 
cross-vein r. 

TIPULA FIAVICOSTA, new spedes. 

Coloration dull reddish yellow, thorax without stripes; wings 
subhyaline with the costal cell yellow, petiole of cell very short. 

Female. —Length, 13 mm; wing, 13.8 nun. Frontal prolongation 
of the head rather short, brown, the palpi very long, light brown. 
Antennae with the two basal segments dull yellow, the flagellum 
broken. Front dull yellowish, the posterior portions of the head 
grayish. 

Thoracic dcusum dull reddish yellow with distinct suggestions of 
greenish wbicih are probably abnormal Plema rather dull yelowish 
brown. Halters brown. Legs, coxae and trochanters dull yellow, 
remainder of the legs brown. Wings with a light brown suffusion, 
the costal cell light yellow, stigma brown; venation: (see pL 46, fig. 41), 
terminal portion of beyond r distinct; cell 1 st very small, 
pentagonal; the petiole of cell very short, less tbn.n the csross-vein 
m or r-m; the fork of very deep; cell li'nd A very narrow. 

Abdomen dull brownish yellow, darkening into brown on teigito 
4 to 9, the apical sclerites almost black, shiny; ovipositor with the 
tergal valves long, gently curved downward at their tips, the sternal 
valves short, only about half the langth of the tergal valves. 


1 'rjjdsdhr. ■mat Bntom., toI. «, 1911, p. fiS, pL 4 , ag. 48 . 
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n<Ailat. —Java. 

Edlotype. —Pelaboeaa Ratoe, Java, October 16, 1909. (Biyant 
and Palmer). 

Type.—O&t. No. 19029, U. S. N. M. 

Closest to dnerdfrons de Meijere which has the tip of vein atro¬ 
phied, the petiole of cell long, etc. The species may be separated 
by the key given later on. 

TlFDIiA TJXBOD]^SIS, new species. 

Color dull yellowish brown without distinct stripes; wings subhy- 
alLie, stigma and costal r^on dark brown; abdomen reddish yellow 
excepting s^ments 6 to 8 which are black. 

Male. —Lfflogth, 12 nun.; wing, 14.6-15 mm. 

'FemcSLe. —Length, 14.6 mm.; wing, 12.4 mm. Frontal prolongation 
of the head short and stout, yeUowiA, palpi pale brown. Antennae 
short, if extended backward scarcely attaining the wing-root, the 
first three segmmts dull yellow, the remaining segments of the fit^el- 
lum with the basal third black, remainder yellow, on the apical seg¬ 
ments passing into brown. Head dark brown, the front and occiput 
brighter. 

Thoracic dorsum dull yellowish brown, the stripes very indis¬ 
tinct. Pleura dull yellow. Halteres brown. Legs, coxae and troch¬ 
anters doll yellow, remainder of the legs broken. Wings subhyaline 
or faintly brownish; costal cell and stigpxa dark brown, tip o£ the 
wing suffused with brown, most disiinot on the outer half of cdl 
venation as in plate 46, fig. 42. 

Abdominal segments 1 to 5 dull brownish yellow, the basal sderites 
somewhat brighter; 6 to 8 black; 9 reddish yellow. Hypopygium: 
9th teigite deeply ^ee notched (see pi. 50, fig. 68) the median notch 
deepest and broadest, its margin chitinized and receiving the tip of 
the poweiful inner pleural appendage; 9th stemite powerful (see pi. 
50, fig. 69) the pleurite completely severed by the pleural suture; 
pleural appendages complex, shaped as in the figure, the inner lobes 
compressed, chitinized, a two-pronged bls^k hook on the outside. A 
group of loig conspicuous hairs at the dorso-cephalic angle of the 
pdeurite. 

HahU(U. —Java. 

Holdype. —Male, ff^ibodas. Mount 6ed4, Java, altitude 4,500 feet 
(Bryant and Palmer). 

. AMotype. —^Female, topoiypic. 

Paralype. —Male, topotypic. 

Type.—Cat. No. 19030, U. S. N. M. 

This species su^ests dnerdfrons de Meijere in the color of the 
thorax but the dark costa will separate this species off from related 
forms indudingjSazacosto, new species, which has the costa yellowish. 
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TIFDLA SATiAKBWrSgS, new species. 

Size very small (wing of the male about 8.5mm.); thorax shiny 
reddish yellow. 

Male. —^Length, 7.8 mm.; wing, 8.3 mm. Frontal prolongation 
of head very short, reddish brown. Antennae elongated, if bent 
backward nearly attaining the base of the abdomen; basal segments 
duU yellow, flagellar segments elongated, dark brown. Head with 
the front reddish yellow, the vertex and occiput dull gray. 

Thorax shiny, reddish yellow, without distinct darker stripes. 
Pleura lighter yellow. H^ter®, stem yellow, knob dark brown. 
Legs, coxae, and trochanters yellow; femora yellow at the base, 
passing into brown at about midlength; tibiae and tarsi brown. 
Wings with a slight suffusion of brown, stigma large, distinct, veins 
dark brown; venation: (see pi. 46, fig. 43), beyond r distinct; cell 
Isf Mg small; petiole of cell M^ short, about as long as cell 1 st M^; 
crof^vein nv-m punctiform or obliterated; cell Und A very narrow. 

Abdomen reddish yellow, segments 6 to 9 dark brownish hlftny, 
Hy^pygium (see pi. 49, fig. 67), the 9th tergite with a conspicuous 
median lobe that is expanded at its tip as ^own in the figure. 

HaMtai. —Java. 

Hdloiype .—Moimt Salak, Java, 1909. (Bryant and Palmer.) 

Type.—Cat. No. 19031, ir.S.N.M. 

Thk tiny Tipida is almost as small as T. incmspiem de Meijere,* 
which has the thorax duU, with three dark brown stripes; the wing 
coloration and the venation of the two species is quite different. 

‘nPULA GEBBHICOLA, new qpecies. 

Thoracic dorsum reddish, without apparent stripes; costal cell of 
the wings brownish yellow. 

MaU. —Length, 13.6 mm.; wing, 14.3 mm. Frontal prolongation 
of the head short, reddish brown, the palpi yellowish brown. An- 
teimae rather short, the basal segments d\jll yellow, the flngAlln r 
s^ments dark brown. Front dtdl light yellow, vertex and occiput 
y^owish gray. 

Thoracic dorsum reddish yellow, the postnotum clearer ydlow. 
Pleura reddish yellow. Halteres dark brown, the apex of the knob 
rather pale. Legs, coxae, and trochanters reddish yellow, the re¬ 
mainder of the legs broken. Wings faintly suffused with brown, 
the costal cell brownish yellow, stigma brown; venation as in plate 
46, fig. 44. 

AbdoiMn reddish brown, segments 6 to 9 blackish. Hypopygium: 
9th teigite from above deeply split by a median notch, the lobes 
evenly rounded at their tips, underneath densdiy provided with tiny 
black spicules (see pi, 50, fig. 70). 9th pleurite distinct, the pleural 

»Tflasobr. voor Entam., toI. H, 19U, pp. 70,71, pL 4, flg. 49. 
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suture being complete (see pL 50, fig. 71); pleural appendag^, outer¬ 
most lobe fleshy, pale, rather rectangular, the dorsocephalic angle 
produced, dorsad and caudad into a lobe shaped as in the figure; the 
inner lobe Tiewed from the side suggests a duck's head. 9th stemite 
with a dense brush of long yellow hairs from the caudal margin. 
(See pi. 50, fig. 72, for an enlarged view of the pleural appendages.) 
BiaH^a^.^-Java. 

Hohtype, —^Male, T^ibodas, Mount Ged4, Java, altitude 5,000 feet; 
April 20, 1909. (Bryant and Palmer.) 

Paratype, —Sex ?, topotypic. 

Cat. No. 19032, U.S.N.M. 

The group of Javan Tipulae with reddish thoracic dorsa without 
distinct darker stripes includes dnereifrons de Meijere, gedehicola, 
new specie; tjibodensisy new species; sataJcermSj new species; and 
Jlavicosta, new species. They may be separated by the foUowing 
key: 

1. Wings with the cell let Mz very email, pentagonal, all the sides subequal; petiole 


of cell Ml not longer than the cross-vein r.^Javicosia, 

Wings with the cell Ut Mz not equally pentagonal, the upper face longer; petiole of 
cell Ml longer than the cross-vein t .2, 

2. Antennal flagellum bicolored-...... tjihodmm. 

Antennal flagellum dark brown.3. 

3. Size small (wing, male, under 9 mm.). mlakenm. 

Size larger (wing, male, over 12 mm.)....4. 

4. Palpi yellowish brown; tip of E2 beyond cross-vein r present. geiMookt. 

Palpi blackish brown; tip of Itt beyond cross-vein r atrophied. cmerdfrons. 


T, jlavicosta, sdlaJcensis, and gedeMcola have cell STid A of the wings 
very narrow; T. tjibodensis has it a little broader; T. amereifrorts has 
it broadest, quite normal. 

Genus PACHYRRHINA Macquart. 

PadiyrrMna Maoquakt, Suite a Buflon, Dipteres, vol. 1,1834, p. 88. 

■PACBlX JKR m j N A DOItESCHATrfU Oston Sft cfcm . 

Tipida javmsis DoiiBSohall, Natuurkund. Tijdschr. Nederl. Indie, vol. 10,1856, 
406, pi. 3, fig. 2. 

Packyrrhina dolmhalli Osten Saokbn, Annal. Mus. Civ. Genova, vol, 16,1881, 
399. 

PcLckyrrUruifd^ van der WuiiP, Bijdragen tot de Dierk., vol, 17,1904, p^ 9(t:! - 

Two females fiiat agree with the descriptioii of this form, one £com 
Bnitenzorg, June, 1909, the other from Tjibodas, Mount Qed6, JaTa, 
April, 1909. (Bryant and Palmer.) The wing is figured on plate 46, 
fig. 45. 

PAcantsHma ocaniPLBtJ^ oe Mdi^e. 

PaAprhina odriphuris de Mbubeb, Tijdschr. voor Ihitom., vol. 56,1914, pp. 6-8. 

Two females from Tjibodas, Mount Ged5, Java, August 26, 1909; 
altitude, 7,000 feet. (Bryant and Palmer). The spedes has not 
been figured and its wing is shown on plate 46, fig. 46. 
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PACHTKSmNA IMMACtTIATA PAKGERANGBNSIS, new subspecies. 

A series of foiir males from Pangrango, altitude 9,000 feet; a male 
and a female from Tjibodas, Mount Ged6, 4,500 feet; a female at the 
latter place from an altitude of 9,000 feet. (Bryant and Palmer.) 

These agree veopy closely with van der Wulp’s characterization of the 
species except in the larger size. P. immamlaia is 

described as being small, with a length of 9.5 mm. in the male sex. 
The insect before me is much larger, and I think that it is subspecifi- 
cally distinct from the typical form. The material offers the following 
measurements: 

Male, —^Length, 11.6-13.6 mm.; wing, 12.6-13.6 mm. 

Female, —Length, 16.5-18 mm.; wing, 17 mm. 

Tyfe. —Cat. No. 19033, U,S.N.M. 

The venation of the wing is shown on plate 46, fig. 47. The petiolate 
condition of cell is not found in most of the specimens of the series, 
this cell being normally sessile. 

EXPLANATION OP THE PLATES. 

PlATB 42. 

Pig. 1. Wing of IHcrancmiyia albitarsis, 

2. Wing of Dicranom^ 

3. Wing of I>icranomyia excelsa. 

4. Wing of Dicranomyia dmplissima, 

6. Wing of IHaranomyia (mneotincta. 

6. Wing of GeraTiamyia nitida, 

7. Wing of Geranomyia linearis. 

8. Wing of Gerariomyia javanica. 

9. 'Wng of Ehipidia javariensis, 

10. Ylmg of Goniodineyra nigriceps. 

PtATB 43. 

Pig. II, Wing of Inbnotes, species. 

12. TOiig of iii5noifis 7?i<»w5i?;a^a7W. 

13. Wing of JDi&nofes nipricorraiff. 

14. Wing of Poroiropeza omaiipennis. 

15. Wing of RTumiphidia (Rkamphidia) apicalis 

16. Wing of Rhmphidia {Eurhimphidia) nwefitarsis, 

17. Wing of Khampholimnobia reticularis. 

18. Wing of Anto^javaneTisis. 

19. "Wiag of Atarha jamnica. 

Plate 44. 

Pig. 20. Wing of Gonomyia (Gonomyia) bryanti. 

21. Wing of Morugama saiuda. 

22. Wing of Limnophila arnica, 

23. Wmg of Idmmphih p<d7neri. 

24. Wing of Ulajavanica. 

25. of JEriocera verticalis. 

26. Wiag of JEriocera acrostaeta. 

27. Wing of Briocera basilaris. 

28. Whig of Briocera niesopyrrha. 

29. Wing of Briocera cmgulata. 


iTJJdsdJT. voor Entom., voL 34,189i, p. 196. 
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Plate 45. 

Pig. 80. Wing of Stibadocera imtallica, (Ei»=!Radius 1; Ea»Radius 3.) 

31. Wing of PaelliopJbora ardena. 

82. Wing of PselliopltOTa compedita. 

33. Wing of Pselliophora rubra. 

34. Wing of Prwnota nigricepa. 

36. Wing of Otmmoacdia praepotma, 

36. Wing of Ctemcroacelia rmnochrom. 

37. Wing of Otenacroacelia umhrmua, 

38. Wing of Tipula pedata, 

Plate 46. 

Fig. 89. Wing of Tipula umbrinMea. 

40. Wing of Tipula auruda. 

41. Wing of Tipula ftcmcoata, 

42. Wing of Tipula tjibodenm. 

43. Wing of Tipula aalakmm, 

44. Wing of Tipula ged&hkola, 

45. Wing of Pachyrrhma doleachalli. 

46. Wing of Pachyrrhina ochripleuria. 

47. Wing of Pa(di^Mna imTnaculata pangerangmaia, 

Plate 47. 

Pig. 48. Hypopygium of (^hnomyia (Gonomyia) bryanH. 

Dorsal aspect of the pleuiite. 

49. Hypopygium of Gc/nomyia (Gorumyia) bryanti. 

Appendages on the inner ventral side of ^e pleuiite. 

60. Antenna of Prwnota nigriceps. 

The first j&ve segments from above. 

61. Hypopygium of Prwnota nigricepa. 

Dorsal aspect. 9 pZ=9th pleural region; pi ap=«pleural app^ditge^ ^ 

9th pleuro-tei^te. 

52, Hypopygium of Prionotom^ncepa. 

Later^ aq)ect, 9 pi i=9th pleuro-tergite; 9s= 9tli stermte. 

63. Hypopygium of Ctenaeroacelis rmnochriua. 

Dorsal aspect of the 9th teigite. 

64. Hypopygium of Ctenacroacelia monochroua. 

Lateral aspect. pZ=9thstemo-pleurite; 9i==9th tergite. 

Plate 48. 

Fig. 65. Hypopygium of Ctenacroacelia umbrinus. 

Lateral aspect. 9a2 pZs=s9th stemo-pleurite; 9Zs=9th tergite. 

. 66. Hypopygium of Ctmoxsroacelia uwhrinua, 

Reural appendages in a position of rest. 

67. Hypopygium of Tipula pedata. 

Dorsal aspect of the 9th tergite. 

58. Hypopygium of psdtzZa. 

Lateral aspect. 5s=8th stermte; 9a, 9pZ=9th pleurite; 9th atemite 
and tergite. 

59. Hypopygium dt Tipula pedata. 

Lateral aspect of the inner pleural appendages. 

60. Hypopygium of 

Ventral aspect of the 9th stermte. 

61. Hypopygium of Tipula urrdrmoidea, 

Laterd aspect. 9t, 9a=9th teigite and stemite; 5Z*=8th teigite. 

62. Hypopygium of Tipula wnhfino^ 

Pleural appendages viewed from the inside. 
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Fig. 63. Hypopygium <if IHjnda gedeham. 

Lateral iiapect. 7s, 7^, 3s^ St^ 98, 9«“tlie req)ective stemites and teigites; 
pZ=pleiirite. 

64. Hypopygium of jPipttZa psdetowj. 

The 9th 8^;ment enlarged, lateral ai^ect. 9$, 9<»9th stemite and tergite; 
pZ=pletirite. 

65. Hypopygium of Tipula »wnda. 

Dorsal a^ect of the 9th tergite. 

66. Hypopygium of Tipula mnda. 

Lateral aspect. sf.«9th stemo-pleurite. 7s,^s=stemites; 7t,3t,9t^tec- 
gites. 

67. Hypopygium of Tipula sdlakensis. 

Lateral aspect. 9pl, 9s, P^^sclerites of 9th s^pment. 

PULTB 50. 

Fig. 68. Hypopygium of Tipula tjiboderma. 

Dorsal aspect of the 9th tergite. 

69. Hypopygium of Tipula tjibodensis. 

Lateral aspect. 9pl=9iiL pleurite.. 3s, ^s—steamites; 3t, 5 i=stergite 0 . 

70. Hypopygium-of ^pula geddiicola. 

Dorsal aspect of the 9th tergite. 

71. Hypopygium of Tipula geddiicola. 

Lateral aspect. —pleurite; Ss, 9s~stemites; St, 5i«tergites. 

72. Hypopygium of Tipula gedekicola. 

Lateral aspectof the pleural appendages. 

81022“—Proc.N.M.vol.49—16-^12 
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Venation of Javanese Crane Flies. 

For explanation of plate see page 191. 
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Hypopygial Structures of Javanese Crane Flies. 

For Explanation of plate see page 192. 




















THE PHniPPINE LAND SHELLS OF THE GENUS 
SCmSTOLOMA. 


By Paxxl Babtsoh, 

Cwrator, Dimsian oj Mastim Invertebrates^ Tfnited States Natioml Museum. 


1902 Dr. Wilhdia Kobdt, ia Ms great ■work on the Cydopho- 
ridae * substitutes the name Schisloloma for Co^tochdlm (Jould, wMoh 
Is preoccupied by OoptoeMlus Amyot and Serville, 1843, a genus of 
H6inq>tera. 

Dr. Augustus A. Gould described the genus Coftocheilus * in 1862, 
defining it as follows; 

Shell chiysallidiform, acute, normally umbilicated, chestnut col¬ 
ored; aperture almost disjunct from the spire; peristome more or less 
double, with the internal lamina incised posteriorly. Operculum 
{0. dUutn.) corneous, multispiral, circular, and flat. Type: 0. alMm 
Sowerby. 

There is a character in the operculum wMch Gould and Eobelt 
seem to have overlooked, namely, that the spirab of the multispiral 
operculum are fused only in the very center, the broad, expanded, 
exceedingly thin edges being free and simply tightly appressed to 
each o^r. See figures 5, 6, and 7 on plate 51. 

The Phifippine shells group themselves readily under two divisions, 
wMch we may designate as subgenera, with the following characters: 

Shell ■with a ziianow slit (hreathiBg pore) near the jtmction of the inner lip and the 

parie^ wan.......... Schistohma, sa. 

Shell 'without a dit in the peiistoxae. Hololoma^ new silbgenus* 

The subgeniis BcTiisiohma is apparently confined to part of the 
central islands of the Philippines. It extends from Mindoro and the 
two little islands; Ilin and Semerara to the south of this^ eastward to 
Tablas, Romblon, and Sibuyan, while to the south, after apparently 
jumping over Panay and Guimaras, it again occxns on Negros. 

The members of the subgenus arrange themselves into two groups; 
The one possessing a large aperture and a broadly flaring, more or less 

1 Das Tierrelch, K6n3g. Preuss, Akad. W3ss. Berlin, vol. 16, p. 278. 

»Proo, Boat. Soc, Nat, Hist., vol. 8, p. 282,1862. 
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tested peristome, extends over northern Mindoro, Komblon, Sibu- 
yan, and Negros, while the other, which has a smaller, more drcular 
aperture, with flatly expanded and much thickened peristome, is 
restricted to southern Mindoro, Ilin, Semerara, and Tables 
These two groups may be considered as species—the first, Schistohrm 
(Schistoloma) aUa Sowerby, and the other Schistailma (.ScMstolma) 
megregori Barisch. 

While the members of these two species present characters on the 
various islands that distinguish them from those of other islands, 
these characters represent degrees of modiflcation rather th an kind, 
and it is possible in some instances to find some specimens on different 
islands which appear absolutely identical, in spite of the fact that the 
average of any one set of characters, or aU the characters, of a large 
series of specimens will give different nodes when the material from 
different islands is compared. This expression of different averages 
in the various island races demands some recognition, and I believe 
that this is best met by the use of trinomial names. 

It is interesting to note that two of the islands harbor two forms. 
Mindoro has on its northeastern coast Sehistoloma alia mmdoroensis 
and ScTiistohma megregori wdM on the south end, while Romblon has 
a large race of Sehistoloma alia tornhlonmsis and ScMstoloma alta 
fygmaea, a dwarf race. These may be geographically separated, but 
no definite locality beyond “Romblon” appears on the label with the 
specimens. 

It is equaU;^ interesting to find that in one instance mhabitants of 
two islands are so closely allied that they may be considered identical. 
These are Sehistoloma megregori wdM, which occurs on southern Min¬ 
doro, and on the little island of Ilin, which is separated from Mindoro 
by a narrow strait. 

The subgenus Eololoma seems confined to the Calamianes group, 
and there, as far as known, to the islands of Busuanga and Coron. 

Kbt to thb Spboiss and Subspecies op Schistoloma. 
lip ‘with.slit (jSc&uioZOTna s. s.). 

Apeitais large with the peristome broadly flaring and iir^Iarly reflected. 


Inner peristome very tMcfc. alta. 

Inner peristome not thick. 

Inner peristome flowing oyer and fusiug with the outer peristome. 

SheU large, altitude more than 22.5 mm. 

BeflecW lip chocolate brown. mindoroensis. 

S^Sected lip not chocolate brown. 

Eeflected lip flesh-colored to pale brown. 

Averageaititade24.95mm., diameter 11.31mm.....— roml>lonensi». 

Average altitude 23.05 mm., diameter 10.91 mm. sibuyanenm. 

Shell small, altitude less thau 20 mm.. pygmaea 
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Lip with slit—Contmued. 

Aperture smaller, with the peristome flatly expanded. 

Peristome chocolate brown. tahlasensis. 

Peristome not chocolate brown. 

Peristome flesh-colored to pale brown. 

Shell small, average diameter 9.37 jnm. mcgregon, 

Shdl larger, average diameter 10.46 mm. webbi. 

lip without dit (Hololoma). 

Average altitude 28.4 mm. caronensis, 

Avmage altitude 25.7 mm. quadrasi. 


SCHISTOLOMA (SCHISTOLOIU) ALTA Sowerby. 

Chfchstoma altum Sowbsbt, Proc. Zool, Soc. London, p. 84,1842. 

MegalorrmtOTna aUum Zeitschr. f. Mai., p. 109, 1847. 

Coptocheihis altum Gouij), Proc. Boston Soc. Nat. Hist., vol. 8, p. 282,1862. 

CoptocMlus altum, var. protracta Kon^ur and Moilbndokpp, Nachrbl. Dent. 

Malak. Ges., vol. 29, p. 141,1897 {nomen nudum)^ 

. SNiistoloma altum Eobbm, Das Tierreich, vol. 16, p. 278,1902. 

Shell elongate conic, chocolate brown, with the peristome ranging 
from brown to flesh-colored. Nuclear whorls a little more than two, 
smooth, well rounded, polished, separated by a well-impressed su¬ 
ture. Postnuclear whorls well rounded, marked by decidedly retrac¬ 
tive and strongly developed, closely spaced lines of growth. The spiral 
sculpture is variable, ranging from a few, irregularly scattered, incised 
lines to closely spaced, fine, spiral striations, which may cover the entire 
surface. Sutures somewhat constricted. Periphery of the last whorl 
well rounded. Base well roimded, narrowly unxhilicated; a bounding 
fasciole to the umbilicus may be present or absent. Aperture large, 
irregularly oval; peristome complete, decidedly expanded, the flaring 
edge being irregularly curved, that is, not in one plane. There is an 
inner lip which may flow over and fuse with the outer lip anteriorly, 
being more distinct on the parietal side; this inner lip bears a notch 
at the junction of the columella and the parietal wall; parietal lip 
adnate to the body whorl. 

The species breaks up into five subspecies, which are characterized 
chiefly by the measurements and coloration noted below. 

SCmSTOLOMA CSCmSTOLOMA) ALTA ALTA Soweiby. 

Plate 51, figs. 9 aoid 11. 

Oyclostoma aZium SowBRBT, Proc, Zool. Soc. London, p. 84,1842. 

Megahmastoma altum Pfbffbe, Zeitschx. f. Mai., p. 109, 1847, 

Coptocheilus altum Gould, Proc. Boston Soc. Nat. Hist., vol. 8, p. 282, 1862. 

Sdhistoloma altum Kobbit, Das Tierreich, vol, 16, p. 278, 1902. ^ 

In this subspecies, which comes from the Island of Negros, the peri¬ 
stome is very thick. The lip is usually flesh-colored, though at times 
pale brown. 
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The eighteen speoimens which we have seen give the following 
measurements: 

CJat. No. 104767, U.S.N.M.; altitude, 26.5 mm. ,* diameter, 11.2 mm. Negros. (Figured). 
Cat. No. 104767, U.S.N.M.; altitude, 25.0 mm.; diameter, 11.0 mm. Negros. 

Oat. No. 184576, IT.S.N.M.; altitude, 25.8 mm.; diameter, 11.0 mm. Negros. 

Oat. No. 184766, U.S.N.M.; altitude, 28.7 mm.; diameter, 11.0 mm. Negros. 

Oat. No.20158, U.S.N.M.; altitude, 24,0 mm.; diameter, 11.0 mm. Negros. 

Webb Collection; altitude, 27.8 mm.; diameter, 12,6 mm. Bay of Oala Cala^ Negros. 
Webb Collection; altitude, 25.5 mm.; diameter, 11.2 mm. Bay of Gala Gala, N^os. 
Webb Collection; altitude, 25.0mm.; diameter, 11.6 mm. Bayof Gala Gala, Negros. 
Webb Collection; altitude, 27.4 mm.; diameter, 12.5 mm. Bay of Gala Gala, Negros. 
Webb Collection; altitude, 26.5 mm.; diameter, 12.6 mm. Bay of Gala Gala, Negros. 
Webb Collection; altitude, 26.3 mm.; diameter, 12.0 mm. Bayof OalaOala, Negros. 
Webb Collection; altitude, 26.5 mm.; diameter, 12.5 mm. Bay of Gala Gala, Negros. 
Webb Collection; altitude, 26.5 mm.; diameter, 11.9 mm. Bay of Gala Gala, Negros. 
Webb Collection; altitude, 24.6 mm.; diameter, 12.0 mm. Bay of Gala Gala, Negros. 
Webb Collection; altitude, 28.2 mm.; diameter, 12.6 mm. Bay of Gala Gala, Negros. 
Webb Collection; altitude, 26.5 mm.; diameter, 12.4 mm. Bay of Oala Gala, Negros. 
Webb Collection; altitude, 27.7 mm.; diameter, 11.7 mm. Bay of Gala Gala, Negros. 
Webb Collection; altitude, 27.8 mm; diameter, 11.7 mm. Negros. 

Average, altitude, 26.07 mm.; diameter, 11.81 mm. 

Greatest, altitude, 28.2 mm.; diameter, 12.6 mm. 

Least, altitude, 23.7 mm.; diameter, 11.0 mm. 

SCmSTOXOMA (SCHISTOLOMA) AI,TA MOmOROSNSIS, new subspecies. 

Plate 51, tigs. 1 and 3. 

In this subspecies, which comes from northeastern Mindoro, the 
peristome is always chocolate brown. 

The seventeen specimens below give the following measurements: 

Cat. No. 196736, U.S.N.M.; altitude, 25.4 mm.; diameter, 11.8 mm. Mindoro (fig¬ 
ured type). 

Oat- No. 195736, U.S.N.M.; altitude, 24.6 mm.; diameter, 11.3 mm. Mindoro. 

Oat. No. 105736, U.S.N.M.; altitude, 24.5 mm.; diameter, 11.5 mm. Mindoro. 

Oat. No. 196736, U.S.N.M.; altitude, 24.6 mm.; diameter, 11.4 mm. Mindoro. 

Cat. No. 195736, U.S.N.M.; altitude, 24,0 mm.; diameter, 11.4 mm. Mindoro. 

Oat. No, 196736, U.S.N.M.; altitude, 24.0 mm.; diameter, 11.0 mm. Iklindoro. 

Oat. No. 195738, U.S.N.M.; altitude, 24.7 mm.; diameter, 11.0 mm. MLndoro, 

Oat. No. 195736, U.S,N.M.; altitude, 25.3 mm,; diameter, 11.3 mm. Mindoro. 

Gat, No. 195736, U.S.N.M.; altitude, 26.0 mm.; diameter, 11.1 mm. Mindoro. 

Oat. No. 195736, U.S.N.M.; altitude, 24.4 mm.; diameter, 11.4 mm. Mindoro. 

Cat. No. 195736, U.S.N.M.; altitude, 23.3 mm.; diameter, 11.3 mm. Mindoro. 

Cat; No. 195736, U.S.N.M.; altitude, 24.4 mm.; diameter, 11.2 mm. Mindoro, 

Oat. No. 195736, U.S.N.M.; altitude, 23.5 mm.; diameter, 11.0mm. Mindoro. 

Cat. No, 195736, U.S.N.M.; altitude, 23.8 mm.; diameter, 11.1 mm. Mindoro. 

Oat. No. 257515, U.S,N.M.; altitude, 27.5 mm.; diameter, 12.6 mm. Colapan, Mindoro. 
Cat.No.257515,U.S.N.M,; altitude, 26.0 mm.; diameter, 11.1mm. Colapan,Mindoro. 
Cat, No. 257616, U.S.N.M.; altitude, 24.8mm.; diameter, 11.0mm.Colapan,Mindoro. 
Average, altitude, 24.69 mm.; diameter, 11.32 mm. 

Greatest, altitude, 27.5 mm.; diameter, 12.5 mm. 

Least, ^titude, 23.3 mm.; diameter 11,6 mm. 
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SCHISXOLOIIA (SCEISTOIiOSCA) ALTA ROMBLOnXHSTS, new sutwpadei. 

la this subspedes, which, comes from Bombloa Island, the hp is 
flesh-colored to pale brown. The shell itself has a greenish tinge. 

The six specimens which we haye seen give the following measure¬ 
ments: 

Oat. No. 296609, tJ.S.N.M.; altitude, 24.9 ixmi,; diameter, 11.1 mm. Eomblon. 
Webb collection; altitude, 25.2 mm.; diameter, 11.1 mm. Eomblon. 

Webb collection; altitude, 24.6 mm.; diameter, 11.1 mm. Romblon. 

Webb collection; altitude, 26.6 mm.; diameter, 12.6 mm. Eomblon. 

Webb collection; altitude, 26.0 mm.; diameter, 11.7 mm. Eomblon. 

Webb collection; altitude, 22.5 mm.; diameter, 10.3 mm. Eomblon. 

Average, altitude, 24.95 mm.; diameter, 11.31 mm. 

Greatest, altitude, 26.6 mm.; diameter, 12.6 mm. 

Least, altitude, 22.5 mm.; diameter, 10.3 mm. 

SCHISXOLOMA (SCHISXOLOMA) ALTA SIBTT7A17BNSIS, new sulMpedies. 

In this subspecies, which comes from Sibuyan Island, the lip varies 
from dark chocolate brown to flesh-colored. The shell itself, in perfect 
condition, has a greenish tinge, while in the worn specimens the usual 
chestnut color prevails. 

This may be what von Mdllendorff listed as CoptocMlus altum 
protrdcta, a mmm nudum. 

Thirty specimens of this subspecies measure: 

Oat. No. 130873, U.S.N.M.; altitude, 23.7 mm.; diameter, 11.3 xnm. Sibuyan. 

Cat. No. 130873, U.S.N.M.; altitude, 25.5 mm.; diameter, 11.5 mm. Sibuyan, 

Oat. No. 130873, TJ,S,N.M.; altitude, 26.4 mm.; diameter, 11.2 mm. Sibuyan. 

Oat. No. 130873, U.S.N.M.; altitude, 25.5 xnm.; diameter, 10.5 mm. Sibuyan. 

Oat. No. 184581, XJ.S.N.M.; altitude, 24.3 mm.; diameter, 10.6 mm, Sibuyan. 

C^t. No. 184581, TJ.S.N.M.; altitude, 25.5 mm.; diameter, 11.2 mm. Sibuyan. 

Oat* No. 296613, U.S.N.M.; altitude, 24.2 mm.; diameter, 10.6 mm* Sibuyan. 

Oat, No. 296618, TJ.S.N.M.; altitude, 23.7 mm.; diameter, 11.1 mm. Sibuyan. 

Cat. No; 296612, TJ.S.N.M.; altitude, 24.0 mm.; diameter, 10.4 mm. San Fernando, 
Sibuyan. 

Cat. No. 296612, TJ.S.N.M,; altitude, 24.8 mm.; diameter, 12.3 mm. San Fernando, 
Sibuyan. 

Gat. No, 296612, TJ.S,N.M,; altitude, 26,9 mm.; diameter, 11.4 mm. San Fernando, 
Sibuyan. 

Cat. No. 296612, TJ.S.N.M.; altitude, 23.5 mm.; diameter, 11.6 mm. San Fernando, 
Sibuyan. 

Webb coUection, 1689; altitude, 25,0 mm.; diameter, 11.2 mm. Sibuyan. 

Webb collection, 1689; altitude, 25.9 mm.; diameter, 11.1 mm. Sibuyan, 

Webb collection, 1689; altitude, 24.0 mm.; diameter, 11.0 mm. Sibuyan, 

Webb collection, 1689; altitude, 23.6 mm.; diameter, 11.2 mm. Sibuyan. 

Webb collection, 1689; altitude, 23.2 mm.; diameter, 11.0 mm. Sibuyan. 

Webb collection, 1689; altitude, 22.7 mm.; diameter, 11.0 mm. Sibuyan. 

Webb collection, 1689; altitude, 24.1 mm.; diameter, 11.4 mm. Sibuyan. 

Webb collection, 1689; altitude, 24.0 mm.; diameter, 11.7 mm. Sibuyan. 

Webb collection, 1689; altitude, 23,6 mm.; diameter, 11.3 mm. Sibuyan. 
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Webb cdllectioii, 1689; altitude, 22.7 mm.; diameter, 11.4 mm. Sibuyau. 

Webb collection, 1689; altitude, 24.0 mm.; diameter, 10.6 mm. Sibuyan. 

Webb collection, 1689; altitude, 26.6 mm.; diameter, 12.0 mm. Sibuyan. 

Webb collection, 1689; altitude, 26.5 mm.; diameter, 12.0 mm. Sibuyan. 

Webb collection, 1689; altitude, 23.6 mm.; diameter, 11.7 mm. Sibuyan. 

Webb collection, 1689; altitude, 24.6 mm.; diameter, 11.3 mm. Sibuyan. 

Webb collection, 1689; altitude, 24.0 mm.; diameter, 10.5 mm. Sibuyan. 

Webb collection, 1689; altitude, 21.7 mm.; diameter, 10.4 mm. Sibuyan. 

Webb collection, 1689; altitude, 21.9 mm.; diameter, 10.8 mm. Sibuyan. 

Average, altitude, 23.06 mm.; diameter, 10.91 mm. 

Greatest, altitude, 26.9 mm.; diameter, 12.3 mm. 
lioast, altitude, 22.1 mm.; diameter, 10.2 mm. 

SCHISTOLOUA. (SCmSTOLOMA) A1.TA FTOUABA, new eubspei^ 

This subspecies, of •wHoh we have only a single specimen, the type 
(Cat. No. 296608, XJ.S.N.M.), comes from the Mand of Romblon. 
It has a brown lip and is much smaller than any of the other subspecies 
so far noted, the measurements being: alt. 19.5 mm.; diam. 9 mm. 

SCmSTOIXnU. (SCHISTOLOMA) McGKBGOBI BfOtscll. 

Coptoehdlua mcgregori Babtsch, Proc. U. S. Nat. Mus., vol. 37, pp. 293-299, 
pi. 29, fig. 15, 1909. 

Shell elongate conic, chocolate brown, with the peristome ranging 
from flesh-colored to brown. Nuclear whorls a little more than 
two, well rounded, apparently smooth, scarcely differentiated from 
the succeeding turns; postnudear whorls somewhat inflated, well 
rounded, marked by decidedly retractive, rather strong, closely 
spaced lines of growth andirr^ularly distributed, flne, spiral striations 
which are qxdte variable in strength. Sutures constricted; periphery 
of the last whorl roimded; base narrowly umbilicated, with or without 
a deader fasdole. Aperture almost circular, with a strong double 
peristome which is strongly reflected, very r^[ular, and in one plane. 
The outer peristome is adnate to &e base; the inner peristome bears 
a strong notch at the junction of the columella and parietal wall. 
This specie breaks up into three subspecies, as follows: 

SCmSTOIOUA (SCBISrOlOMA) UoGSBGOBI UcGSBGOBI Baitsch. 

Plate 61, fi^. 2 and 4. 

CopioehdbM megregaii Babtsoe, Proc. TT. S. Nat. Mus., vol. 37, pp. 298-299, 
pi. 29, fig. 15,1909. 

In this subspedes, which comes from Semarara Island, the peris¬ 
tome varies from fle^-colored to light brown. 

Twentyrflve spedmens yield the followmg measurements: 

Cat. No. ^181, TJ.S.N.M.; altitude, 20.5 mm.; £ameter, 9.5 mm. Semerara Id. 

■ Cat. No. 205181, U.S.N Jl.; altitude, 19.6 3Dam.; diameter, 9.0 mm. Semerara Id. 
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Cat. No. 206181, TJ.S.N.M.; altitude, 20.0 mm.; diameter, 9.2 mm. Semerara Id. 
Cat. No. 205181, U.S.N.M.; altitude, 21.3 mm.; diameter,^9.4 mm. Semerara Id 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.5 mm.; diameter, 9.5 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.6 mm.; diameter, 9.2 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.7 mm.; diameter, 9.6 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.0 mm.; diameter, 9.4 mm. Semerara Id. 
Cat, No. 205181, TJ.S.N.M.; altitude, 20.0 mm.; diameter, 9.1 mm. Semerara Id, 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.9 mm.; diameter, 9.3 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.7 mm.; diameter, 9.1 mm. Semerara Id. 
Cat. No. 206181, TJ.S.N.M.; altitude, 19.0 mm.; diameter, 9.4 mm. Semerara Id, 
Cat. No, 205181, TJ.S.N.M.; altitude, 20.5 mm.; diameter, 9,4 mm. Semerara Id, 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.0 mm.; diameter, 9.6 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.4 mm.; diameter, 9.4 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.3 mm.; diameter, 9.3 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 19.5 mm.; diameter, 9.0 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 21.4 mm.; diameter, 9.2 mm. Semerara Id. 
Oat. No. 205181, TJ.S.N.M.; altitude, 20.6 mm.; diameter, 9.5 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.2 mm.; diameter, 9.3 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.6 mm.; diameter, 9.9 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.2 mm.; diameter, 9.2 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 21.0 mm.; diameter, 9.0 mm. Semerara Id. 
Cat. No. 205181, TJ.S.N.M.; altitude, 20.8 mm.; diameter, 9.9 mm. Semerara Id. 
Cat. No, 205181, TJ.S.N.M.; altitude, 20.9 mm.; diameter, 9,1 mm. Semerara Id. 
Average, altitude, 20.40 mm.; diameter, 9.37 mm. 

Greatest, altitude, 21.4 mm.; diameter, 9.9 mm. 

Least, altitude, 19.0 mm.; diameter, 9.0 mm. 

SCmSTOLOMA (SCHISTOLOMA) McGREOOm TABLASBNSIS, new eubepecies. 

In this subspecies, which comes from Tablas Island, the reflected 
lip is chocolate brown. 

The seventeen specimens examined give the following measure¬ 
ments; 

Cat. No. 195733, TJ.S.N.M.; altitude, 23.2 mm.; diameter, 10.6 mm. Tablasld.(type) 
Cat. No. 195733, TJ.S.N.M.; altitude, 22.0 mm.; diameter, 10.3 mm. Tablas Id. 

Cat. No. 195733, TJ.S.N.H.; altitude, 22,8 mm.; diameter, 10.2 mm. Tablas Id. 

Cat, No. 195733, TJ.S.N.M.; altitude, 23.2 mm.; diameter, 10.9 mm. Tablas Id. 

Oat. No. 195733, TJ.S.N.M.; altitude, 23.7 mm.; diameter, 10.5 mm. Tablas Id. 

Oat. No. 195733, TJ.S.N.M.; altitude, 23.7 mm.; diameter, 10.4 mm. Tablas Id. 

Oat, No. 195733, TJ.S.N.M.; altitude, 22.0 mm.; diameter, 10.3 mm. Tablas Id. 

Oat. No. 195733, TJ.S.N.M.; altitude, 22.8 mm.; diameter, 10.3 mm. Tablas Id. 

Oat. No. 195733, TJ.S.N.M.; altitude, 23.9 mm.; diameter, 10.5 mm. Tablas Id, 

Cat, No. 195733, TJ.S.N.M.; altitude, 22.3 mm.; diameter, 10.5 mm. Tablas Id. 

Cat, No. 195733, TJ.S.N.M.; altitude, 22.0 mm.; diameter, 10.2 mm. Tablas Id. 

Cat. No. 195733, TJ.S.N.M.; altitude, 22.1 mm.; diameter, 10.2 mm. Tablas Id. 

Webb collection, altitude, 23.0 mm.; diameter, 10.6 mm. Badagoz, Tablas Id. 

Webb collection, altitude, 23.0 mm.; diameter, 10.6 mm. Badagoz, Tablas Id- 
Webb collection, altitude, 22.3 mm.; diameter, 10.8 mm.. Badagoz, Tablas Id. 

Webb collection, altitude, 23.0 mm.; diameter, 10.6 mm, Badagoz, Tablas Id. 

Webb collection, altitude, 22.2 mm.; diameter, 10.1 mm. Badagoz, Tablas Id. . 
Average, altitude, 22.77 mm.; diameter, 10.44mm. 

Greatest, altitude, 23.7 mm.; diameter, 10.9 mm. v 

Least, altitude, 22.0 mm,; diameter, 10.1 mm. 
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SCmSTOLOMA (SCHISTOLOMA) McGREGORI WEBBI, new subspecies* 

la this subspecies; which comes from southern Miadoro and Hiu 
Maad, the peristome varies from flesh-colored to light brown. 

Fifteen specimens from Mindoro give the following measurements: 

Oat. No. 296610, U.S,N.M.; altitude, 23.8 mm.; diameter, 11.8 mm. Oaguiay, Min¬ 
doro, (type), 

Phil. Bur. Science No, 37, altitude, 24.0 mm.; diameter, 10.4 mm. Cagtiray, Mindoro. 
Webb collection, altitude, 23.3 mm.; diameter, 10.3 mm. Mansalay Bay, Mindoro. 
Webb collection, altitude, 21.1 mm.; diameter, 10.2 mm. Mansalay Bay, Miadoro. 
Webb collection, altitude, 21,8 mm.; diameter, 10.1 mm. Mansalay Bay, Mindoro. 
Webb collection, altitude, 22,5 mm.; diameter, 10,1 mm. Mansalay Bay, Mindoro. 
Webb collection, altitude, 21.2 mm.; diameter, 10.1 mm. Mansalay Bay, Mindoro. 
Webb collection, altitude, 23.0 mm.; diameter, 11.0 mm. Mansalay Bay, Mindoro. 
Webb collection, altitude, 22.5 mm.; diameter, 10.2 mm, Mansalay Bay, Mindoro. 
Webb collection, altitude, 22.8 mm,; diameter, 11.1 mm, Mansalay Bay, Miadoro, 
Webb collection, altitude, 23.0 mm.; diameter, 10.5 mm. Mansalay Bay, Mindoro. 
Webb collection, altitude, 22.5 mm.; diameter, 10.4 mm. Mansalay Bay, Miadoro. 
Webb collection, altitude, 21.5 mm.; diameter, 10.1 mm. Mansalay Bay, Mindoro. 
Webb collection, altitude, 25.0 mm.; diameter, 10.3 mm. Mangarin, Mindoro. 

Webb collection, altitude, 22.8 mm.; diameter, 10.3 mm. Mangarin, Mindoro. 
Average, altitude, 22.68 mm.; diameter, 10.46 mm. 

Greatest, altitude, 25.0 mm.; diameter, 11.8 mm. 

Least, altitude, 21.1 mm.; diameter, 10.1 mm. 

Nineteen specimens from Ilin Island yield the following measure¬ 
ments: 

Cat. No. 195734, TJ.S.N.M,; altitude, 25.4 mm.; diameter, 11,0 mm. Ilin Id. 

Cat. No. 195734, TJ.S.N.M.; altitude, 24,0 mm.; diameter, 10.3 mm. Ilin Id. 

Webb collection, altitude, 23.5 mm.; diameter, 11,0 mm. Ilin Id. 

Webb collection, altitude, 23.0 mm.; diameter, 11.3 mm. Ilin Id; 

Webb collection, altitude, 24.4 mm.; diameter, 11.2 mm. Ilia Id. 

Webb collection, altitude, 24.0 mm.; diameter, 10.3 mm. Ilin Id. 

Webb collection, altitude, 24.0 mm.; diameter, 10.3 mm. Ilin Id. 

Webb collection, altitude, 23.9 mm.; diameter, 10.1 mm. Ilin Id. 

Webb collection, altitude, 24,0 mm.; diameter, 10.9 mm. Ilin Id. 

Webb collection, altitude, 24.0 mm.; diameter, 10.1 mm. Ilin Id. 

Webb collection, altitude, 24.1 mm,; diameter, 10,1 mm. Hin Id. 

Webb collection, altitude, 23.3 mm.; diameter, 10.3 mm. Ilin Id. 

Webb collection, altitude, 24.9 mm.; diameter, 10.8 mm. Ilin Id. 

Webb collection, altitude, 21.9 mm.; diameter, 10.4 mm. Ilin Id. 

Webb collection, altitude, 23,0 mm.; diameter, 10.0 mm. Ilin Id. 

Webb collection, altitude, 22,0 mm.; diameter, 10.0 mm. Ilin Id. 

Webb collection, altitude, 22.3 mm.; diameter, 10.0 mm. Hin Id. 

Webb collection, altitude, 22.3 mm.; diameter, 10,2 mm. Ilin Id, 

Webb cbhection, altitude, 22.0 mm.; diameter, 10.2 mm. Ilin Id* 

Average, altitude, 23.47 mm.; diameter, 10.45 mm. 

Greatest, altitude, 25.4 mm.; diameter, 11.3 mm. 

Least, altitude, 21.9 mm.; diameter, 10.0 rnyry. 
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SCHZSXOLOMA (HOLOLOMA) QTTABRASI £Qda]g«K 

Megdomast<ma guadrad Hidalgo, Joiim. Oonchyl,, vol. 37, p* 306, pi. 15, fig. 6, 
1889, 

CoptocheUus qmdrasi Kobblt and KSllbnbobjb'B, Nachxl)!. Heut. Malak. Ges., 
vol. 29, p. 141,1897. 

CoptodhUvs quadrasi MShiBndohbp, Abh., Ges, GOrlitz, vol. 22, p. 186, 1898. 
CoptochUv^ guadrasi rhodockUm MdiajEirooMT, Abb. Ges. G5rlitz, vol. 22, p. 186, 
1898 {nomen nvdum), 

&chi8tfdo7nd.qtuidrasi Das Tierreich, vol. 16, p. 280,1902. 

Shell stout, suboyliudric, rapidly tapering at the summit, chestnut 
brown, Nudear whorls not difiEerentiated from the postnuclear 
turns, apparently very finely pitted. This pitting, however, may be 
due to erosion, Postnudear whorls somewhat inflated, well rounded, 
appressed at the summit, marked by very fine, slightly retractive, 
closely spaced lines of growth and exceedingly fine, irregularly dis^ 
tributed, spiral striations. Sutures slightly impressed; periphery of 
the last whorl well rounded; base moderatdy long, narrowly umbili- 
cated, bearing on its middle a strong, raised spiral cord. Aperture 
subcircular; peristome reflected, thick, white, adnata to the base 
posteriorly. 

This species has been reported so far only from two islands, both 
bdonging to the Calamianes group. They are Busuanga and Coron, 
There is a difference in the size of the specimens occurring on these 
two islands, so they may be considered as two distinct subspecies. 

SCHISTOLOMA (HOLOLOMA) QUADRASI QUADRAS! Hidalgo. 

Plate 51, figs. 8 and 10. 

MegdomasUma quadrad Hidalgo, Jotun. Ooncbyl., vol. 37, p. 305, pi. 15, fig. 5, 
1889. 

CoptocheduB quadrad Kobblt and MdiLENDOESV, Nadirbl. Deut. Halak. Ges., 
vol. 29, p. 141,1897. 

Coptochdus quadrad MdLLBNDOBPP, Abb. Ges. Qdrlitz, vol. 22, p. 186, 1898. 
SiMstolcma quadrad Das Tleneicb, vbl. 16, p. 280,1902. 

We have seen 126 specimens from Busuanga. Twenty-five of these, 
taken at random, give the following measurements: 

Cat. No. 184679, XJ.S.N.M.; altitude, 26.1 mm.; diameter, 13 mm. Busuanga Id. 
(figured). 

Cat. No. 184579, IJ.S.N.M.; altitude, 25.5 mm.; diameter, 12.5 mm. Busuanga Id. 
Cat. No. 195736, TJ.S.N.M.; altitude, 24.6 mm.; diameter, 11.3 mm. Busuanga Id. 
Cat. No. 195735, IJ.S.N.M.; altitude, 26.8 mm.; diameter, 13.4 mm. Busuanga Id. 
Cat. No. 195735, U.S.N.M.; altitude, 27.4 mm.; diameter, 12.9 mm. Busuanga Id. 
Cat. No. 195735, IJ.S.N,M.; altitude, 26.0 mm.; diameter, 12.4 mm. Busuanga Id, 
Cat- No. 195735, XJ.S.N.M.; altitude, 26.0 mm.; diameter, 12.8 mm- Busuanga Id. 
Cat. No. 195735, U.S.N.M,; altitude,’ 26.3 mm,; diameter, 13.0 mm. Busuanga Id. 
Webb collection; altitude, 25.4 mm.; diameter, 12.7 mm. Busuanga Id. 

Webb collection; altitude, 27.2 mm.; diameter, 12.5 mm. Busuanga Id. 

Webb collection; altitude, 26.0 mm.; diameter, 13.0 mm. Busuanga Id. 

Webb collection; .altitude, 26.0 mm.; diameter, 12.5 mm. Busuanga Id. 
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Webb coUectLQn; aLtitade, 25.5 ixun.; diameter, 12.5 mm. Busoanga Xd. 

Webb eoUection; altitude, 25.0 mm.; diameter, 12.5 mm. Busuauga Id. 

Webb colleddon; altitude, 26.2 mm.; diameter, 12.5 mm. Busuanga Id. 

Webb coUectioii; altitude, 27.0 mm.; diameter, 13.0 mm. Bufiuaiiga Id. 

Webb coUectian; altitude, 24.7 mm.; diameter, 12.7 mm. Busuanga Id. 

Webb collection; altitude, 25.0 mm.; diameter, 13.0 mm. Busuanga Id. 

Webb collectioii; altitude, 26.0 mm.; diameter, 13.1 mm. Busuanga Id. 

Webb collection; altitude, 25.7 mm.; diameter, 12.6 mm. Busuanga Id. 

Webb coUection; altitude, 25.3 mm.; diameter, 13.0 mm. Busuanga Id. 

Webb collection; altitude, 25.3 mm.; diameter, 12.6 mm. Busuanga Id. 

Webb collection; altitude, 25.3 mm.; diameter, 12.4 mm. Busuanga Id. 

Webb collection; altitude, 26.0 mm.; diameter, 13.0 mm. Busuanga Id. 

Webb collection;.altitude, 24.5 mm.; diameter, 12.1 mm. Busuanga Id. 

Average, altitude, 25.71 mm.; diameter, 13.04 mm. 

Greatest, altitude, 27.4 mm.; diameter, 13.4 mm. 

Least, altitude, 24.5 mm.; diameter, 11.3 mm. 

SCmSTOLOMA (HOnOLOliCa) QUADRASI CORONSNSIS, new subspedtes. 

This subspeciea is niuformly larger than guadrasi. We have seen 
thirteen specimens from the Island of Ooron, which give the follow¬ 
ing measurements. This is probably what was listed as OoptocTiihcs 
gputdrasi rTiodocTdlushj von MdUendorfl, which is a nomen nudum.^ 
Cat. No. 296611, TJ.S.N.M.; altitude, 28.4 mm.; diameter, 14.0 mm. Caron Id. (type). 
Webb collection; altitude, 28.3 mm. diameter, 13.4 mm. Coron Id. 

Webb collection; altitude, 28.1 mm. diameter, 13.3 mm. Coron Id. 

Webb collection; altitude, 27.5 mm. diameter, 13.0 mm. Coron Xd, 

Webb collection; altitude, 28.5 mm. diameter, 13.8 mm. Coron Id. 

Webb collection; altitude, 29.0 mm. diameter, 14.0 mm. Coron Id, 

Webb collection; altitude, 30.0 mm, diameter, 13.2 mm. Ooron Id. 

Webb collection; altitude, 28.0 mm. diameter, 14.3 mm. Coron Id. 

Webb collection; altitude, 27.9 mm. diameter, 14.5 mm. Coron Id; 

Webb collection; altitude, 27.0 mm. diameter, 13.3 mm. Coron Id. 

W^b collection; altitude, 27.1 mm. diameter, 13.0 mm. Coron Id. 

Webb collection; altitude, 27.0 mm. diameter, 13.2 mm. Coron Id. 

Webb collection; altitude, 26.4 mm. diameter, 18.3 mm. Coron Id. 

Average, altitude, 28.4 mm.; diameter, 13.56 mm. 

Greatest, altitude, 80.0 mm.; diameter, 14,5 mm. 

Least, altitude, 26.4 mm.; diameter, 13.0 mm. 

EXPLANATION OF PLATE 51. 

Mg. 1. i8cftft3toZo3na{j5cftM«oioma) oZto mindoroensis Bartscb, profile (type). 

2. BchistoUma {Sddstoloma) mcgregoti mcgregon Bartscb, basal view (type). 

3. BcMitohma {BcMstoloma) <dia mmdoroerisis Bartscb, basBl view (type). 

4. Sckistolama (StAistoloma) mcgregori mcgreg&ri Bartscb, profile (type). 

5. Operculum of SchUtoloma, inner view. Tbe light area represents the muscu¬ 

lar attachment; the central ring, tbe fusing of the various l am i nae . 

6. Same as sd>ove, lateral view, to ^ow the arrangement of the laminae. 

7. Same as above, exterior view, showing the edge of the last lamina, the inner 

drde indicatmg the fusing points of all the laminae. 

8. ScfdstoUma (H(doloma) ^[uadrasi qyadrasi lSidai^Oi profile. 

9. 8dmix>loma, nlta alia Sowerby, basal view. 

10. Sddstoloma (Sololofna) gmdrasi qitadrcm Hidalgo, basal view. 

11. Schistolomi (Sehktohma) alta aZta Sowerby, profile. 

I Al)h. Ges. G^Utz, VQl. 22, p. 186,1898. 
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DESCRIPnONS OF NEW SPECIES OF HinWENOPTERA. 


By S. A. Rohweb, 

Of &e Bwreau of Eniamologu, United States Department of Agrieultwre. 


The following paper, whioh is a contribution from the-Branch 
of Forest Insects, Bureau of Entomology, contains the descriptions of 
forty-seven new species of Hymenoptera, and notes on certain other 
species and genera. Many of the spedes are of economic importance 
in r^ard to the forest trees, some of them beii^ important parasites, 
Others of them, defoliators. In the preparation of these descrip- 
tio]^ the Zeiss binocular microscope was used with the magnification 
varying from 27 to 35 diameters. 

The types of all the new species are in the United States National 
Museum. 

Fanuly TENTHREDINIDAE. 

Genus BMPHYTINA Rohwer. 

SMPH773NA VANDUZBEl, new spedes.. 

This species is readily differentiated from all the North American 
species by bdng entirely black. In the key to the Nearctic spedes * 
this wiU fall in with inornatua and canadmais, but the black legs, 
bhH^k pronotum, and black meaepistemum readily separate it from 
thosAiqpedes. 

'Femode .—^Length 6.6 mm. Apical margin of the dypeus depressed, 
deeply, subangulately emarginate, lobes broad, triangular in out¬ 
line; basal portion of the dypeus convex; supradypeal area stron^y 
uniformly convex; supradypeal foveae deep, not sharply differ¬ 
entiated from the ventrd production of the anteimal foveae; 
naiddle fovea shallow, circular in outline; pentagonal area with 
sloping walls wbidi unite on the postocellar line; postcdlar furrow 
rather well-defined; postocellar area well defined laterally, convex, 
indistinctly parted by a median furrow, shining, about twice as wide 
as the cephalcaudad length; postoodlar line dightly shorter than the 
ocdlocular line; antennae short, filiform; flagellum hairy, first joint 
distinctly but not much longer than the second; head except the 
postocellar area strongly opaque, with fine reticulations on a granular 

1 Proo. U. S. Nat. Mas., TOI. n, 19U, p. 399. 
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smface; prescutum subopaque; scutum sMoing; stigma broader at 
base, graduaJly tapering at apex; transTerse radius siron^y curved, 
leaving the stigma at the apex and joining the radius, almost inter- 
stalial with the third transverse cubitus; third (second) cubital cell 
longer than its apical width, about one and one-half times broader 
apically; sheath straight above, oblique from the apex to near the 
base when it becomes nearly straight. Black; anterior tibiae in front 
and a small line at the knees of the intermediate legs pale piceous 
wings hyaline, iridescent, venation black. 

Lancaster, New York. Described from one female collected June 
2, 1912, by M. C. Van Duzee, for whom the species is named. 

Ti/pe. —Oat. No. 18378, U. S. N. M. 

Genus DIMORPHOPTERYX Ashmead. 

DIUOSFSOPTERrX COLOBADEXSIS, tie\r spades. 

This species is more dosely allied to Dwnorphopteryx m^TxmognatTms 
than any other described species. It may be separated from mdor 
mgnathts by the yellow labrum, more sharply angulate emargina- 
tion of the dypeus, better defined ocellar basin and the more robust 
sheath. 

Female. —^Length, 8 mm. Labrum broadly rounded; dypeus flat 
without a depressed apical edge, apical margin with a deep, broad 
Y-shaped emar^ation, the lobes broad, triangular, in outline shaped 
as the shape of the emajgination; supradjpeal foveae dongate, 
deeply, indistinctly connected with the antennal foveae; supra^ 
dypeal area small, convex; antennal furrows poorly defined; middle 
fovea obsolete; ocellar basin wdl defined above but with the walls 
obsolete bdow; postocellar area well defined laterally, anterior 
margin wdl defined by the postocellar furrow, narrowing anteriorly; 
the cephalo-caudad length subequal with the posterior width; the 
posterior margin raised into two elongate transverse tubercles; 
head shining; the ocellar and anteimal areas punctured; posterior 
orbits and vertex shining, with very few punctures; prescutum and 
scutum shining; prescutum anteriorly ■vrith a few large punotiires; 
mesepistemum closely punctato-reticulate above; 8t%ma broadly 
rounded below, the apical margin truncate; transverse radius joining 
. the third cubital cdl slightly beyond the middle; third cubital cell 
on the radius subequal with the first and second; the third trans¬ 
verse radius arched inwardly; sheath robust, slightly concave above, 
subtruncate at the apex then broadly oblique to the subparallel 
basal portion. Black; labrum, spot on the mandibles, tegulae and 
four anterior legs, stramineous; antennae beyond the third joint rufo- 
piceous; second to fourth inclusive abdominal segments, the poste¬ 
rior femora and tibiae except apices rufous; posterior trochanters 
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aad posterior tarsi straroineous; ■wings yeHowish. hyaline, venation 
except the yellow costo black. 

El Paso County, Colorado. Described from one female collected 
June 14,1914, by A. B. CSiamplain. 

Type. —Cat. No. 18556, U.S.N.M. 

Genus TENTHREDELLA Rohwer. 

TENTHRBDELIiA TUKSIERl, new spedes. 

This species is related to TenihredeUa mordax (Konow) but may be 
differentiated from that species by the ydlow angles of the pronotum 
and ydlow tegulae. Prom TeivihredeUa cycmala (Konow) to which it 
is prebably closest, this species may be separated by the color of the 
■wings and different vertex which can not be said to be “quadrato, 
medio-sub-carinato.” 

Female. —Length, 11.5 mm. Anterior margin of the labrum' ob¬ 
tusely pointed; dypeus convex, apical margin with a U-shaped 
emar^nation, the lobes broad, truncate; supradypeal area depressed; 
supradypeal foveae obsolete; antennal foveae well defined dorsally 
but reduced ventrally; antennal furrows shallow beyond the foveae; 
frontal basin deep, wdl defined, the bottom glabrous, the walls extend¬ 
ing dorsally to tiie anterior ocellus; ocelli in an equilateral triangle; 
postocellar area wdl defined laterally, ■wider by one-fourth than the 
cephal-caudad length; postocellar furrow obsolete; head subopaque, 
findy granular, the median area around the basin and the posto¬ 
cellar area with coarser granulation; antennae long, filiform, third 
and fourth joints sujpequal in length; mesoscutum and prescutum 
granular, opaque; scuteUmn strongly convex, granular but more 
dosdy so than the scutum; scuteUar appendage ■without a wdl defined 
lon^tidinal oarina; mesepistemiun sculptured like the scutum; 
stigma narrow, tapering; third cubital ceU longer than the first two 
combined, its apical width as great as two-thirds its length on the 
radius; abdomen fitndy transversdy acioulate; sheath paralld-sided, 
narrow, apex subtrunoate. Black, abdomen blue; dypeus, labrum, 
mandibles except teeth, spot bdow the eye, posterior angles of the 
pronotum and tegulae, pale stramineous; legs stramineous; apex of 
the four anterior femora, the four anterior tibiae above, apex of the 
posterior femora above, the four anterior tarsi, the posterior tibiae 
and their tarsi, black ■win^ dusky hyaline, the posterior pair paler; 
venation black. 

Male. —Length, 9.5 mm. Differs from the female only in ha^ving 
the four anterior femora ■with the black line complete. 

Shillong, Assam. Described from one female, type, and one male, 
allotype, collected September, 1903, by K. E. Turner, for whom the 
species is named. 

Type. —Cat. No. 18532, U.S.NJd; 
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Genus PACHYPROTASIS Hartig. 

PACHYPROTASIS BRtTNBTTIC, new spaciee. 

Apparently closest to PacStyprotasis (Moc/inda Cameron, but differs 
in a number of ways from Cameron’s description, being readily 
separated by the black apices of the hind femora. From Pac7iA/pro~ 
tasis vidlaceodorsata to which it shows afiBnities it may be separated 
by the sides and venter being almost entirdy black. 

Maie .—Length 7 mm. Anterior maigin of the dypeus shallowly, 
subsquarely emarginate, the lobes triangular, obtusely pointed; 
labium longer than the dypeus, truncate at the apex; supradypeal 
fovea deep, punctiform; supradypeal area uniformly convex, rec¬ 
tangular in outline; median fovea'^unctifonn, small; a small crescent 
shaped fovea in front of the anterior ocellus; ant ennal furrows poorly 
defined; ocelli in nearly an equilateral triangle; postocdlar area 
rectangular in outline, twice as broad as the cephal-caudad length; 
lateral margin of the postocellar area decidedly latrad of the posterior 
ocelli; antennae long, slender, flattened, beneath with two carinae, 
the third and fourth joints subequal; head subopaque with rather 
coarse pimctures above the antennae, the remaining portion of the 
'head being rather sparsely punctured; prescutum, scutum, and 
scutellum shining, with sparse, distinct, well defined punctures; 
mesepistemum opaque, rather coarsdy granular; third cubital cdl 
but little longer that the second, recdving the transverse radius a 
little beyohd the middle; second recurrent joining the cubitus the 
length of the second transverse cubitus in the third cubital cdl. Blue- 
black, validated with stramineous; head black; clypeus, labrurn, man¬ 
dibles except pioeous apices, head below the anteimae, inner orbits 
ahnost to the vertex, posterior orbits to above the noiddle of the eye 
and an oblique spot from the upper majgin of the eyes to the occiput, 
stramineous; scape with a small yellow spot beneath; palpi piceous 
thorax blue-black; sides of the prescutum, the posterior margin of 
the pronotum both dorsally and laterally, t^ulae, spot on the anterior 
margin of the mesepistemum, posterior margin of the mesepimeron, 
metepistemum, spot on the scutelltim, scutellar appendage and met- 
anotum, stramineous; abdomen blue-black; the venter and lozenge 
shaped spots on the third to sixth tergites stramineous; 1^ strami¬ 
neous; the coxae, apices of four anterior femora above, four anterior 
tibiae above, entire apices of the posterior femora, the posterior tibiae 
and all of the tarsi, black; wings hyaline with a faint yellowish tinge, 
iridescent; venation black. 

Darjiling, Northern India. Desmbed from three males (one, type), 
collected at an altitude of 7,000 feet, September 19,1905, by Brunetti 
for whom the species is named. The species are lab^ed as bemg 
collected on flowers and hedges in gardens. 

Cat. No. 18633, U.S.N.M. 
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Genus BLENNOCAMPA Hartig, 

BLEimOCAMPA ASSAMBNTSZS* new name. 

Blennocampa gracilicomis Rohwee, Bee. Indian Mus., voL 8,1913, p. 239 [not 
{Sthndria^ BUnmeampa) Bhadinoceraea gradlicomis (Zaddach) Konov], 

Genus PONTANIA Costa- 
_ PONTAIOA AMENTIVORA, new spedee. 

IProm the sheath this species will form a new group which more 
dosdiy approaches Group 2 as defined by Marlatt in his Rerision of 
the North American Nematinae, but is readily distinct from that 
species group inasmuch as the yentral portion of the sheath is tri- 
lobed. 

FemcHe. —Length, 4 mm. Labrum obtusdy rounded; dypeus 
with a shallow, narrow median emaa^nation; lobes broad and round; 
supraclypeal area triangular in outline, convex; supradypeal foveae 
represented by an oblique line; mid^e fovae dongate, obtusdy 
pointed below and rounded above; antennal foveae large, laterd 
walls sloping and extending to the inner margins of the eyes; ocellar 
basin represented by an doi^ate fovae, with sloping walls, in front 
of the anterior ocellus; antennal furrows complete; postocdlar line 
decidedly longer than the ocellocular line; postocellar area short, not 
twice the diameter of a lateral ocdlus, not sharply defined anteriorly 
and laterally extending beyond the lateral margin of the laterd 
ocelli; third anteimal joint slightly shorter than the fourth; third 
cubital cdl one-fifth longer than its apical width, slightly wider 
apically than basally; lower discoidal cell in the hind wings distinctly 
^orW than the upper; nates broadly roxmded apically; cerci promi¬ 
nent, tapering; sheath as viewed from the side narrow, acuminate at 
the apex; seen from beneath, the sheath, is trilobed, the concave por¬ 
tion filled with fine pubescence; ventral view of the sheath super¬ 
ficially resembles that of Diprion; daws deft, the iimer tooth dis¬ 
tinctly shorter than the outer one. Black; dypeus, mandibles except 
apices, labrum, supracylypeal area, chee^, the apices of the coxae, 
trochanters, the apices of the femora and the tibiae beneath yellowish 
or yellowish white; wings hyaline, iridescent, venation dark brown. 

Falls Church, Vi^inia. Described from four females recorded under 
Bureau of Entomology Number Hopk. U. S. 10128, material collected, 
and reared, May 13,1913, by S. A. Rohwer. This spedes lives, in the 
larval stage, in the pistillate catkins of a small species of Sedix and 
causes the destruction of the ovaries and the premature forming of 
‘ ‘cotton.” It pupates with in a self-spun cocoon in the ground. 
81022 “— Proc.N.M.TOl.4&—16-^14 
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Cocoon of tjie normal nematine 'type, dark bro'wn, ooTersd with, 
white silk. 

Tj/pe. —Cat. No. 18313, TJ.S.N.M. 

Genus PTERONIDEA.Rohwep. 

PXBRONIDBA VWSUXANAS Robwer. 

This spedes belongs to the group trUineoiae as defined by Kohwer,^ 
and in his table to the species runs it to tnKrieaia Norton, but it may 
be readily distinguished from that species by the following synopsis 
which should follow as Number Two comix^ from the place occupied 
by trUvneoia in the above-mentioned table: 

2. Middle fovea triangulae in outline; ciypeus broadly, axcoately emarginate, l^e 
emaigiiiation broader than the lobes; hind tibiae ^ brovn. tHMneata. 

Middle fovea eloiigate; ciypeus narrowly emaiginate, the emaigiiiation narrower 
tlia.T» the lobes; hind tibiae pale at base. middletonia. 

The male runs in Marlatt’s table to vaneouverensis from which it 
may be easily distinguished by the black perscutum. 

Female. —^Length, 5.5 mm. Ocellar basin well defined, not extend¬ 
ing beyond the posterior maigin of the anterior ocellus; frontal crest 
not broken; postoceUar area poorly defined anteriorly, well defined 
laterally by curved furrows; postoceUar line subequal with the oceU- 
ocular line; third anteimal joint noticeably shorter than the fourth; 
stigma uniformly rounded below; third cubital cdl nearly of equal 
width, longer than its apical width; lower discal cdl distinctly shorter 
than upper; sheath broad, straight above, broadly rounded below; 
teeth of the daws of equal length. Pale yellow; spot around the 
ocelli, antennae, spot on the scutum and prescutum, apex of the 
scuteUum, metathorax, dorsal middle of abdomen, apex of the sheath, 
extreme apices of the hind tibiae and the hind tarsi, black; wings 
hyalme, iridescent, venation pale brown, stigma pale. 

Mala .—Length 4.5 mm. OceUar basin rather more sharply defined 
than in the female; third cubital ceU almost quadrate; hypopygidium 
obtusely pointed; prodecentia slightly longer than the apical width, 
stror^y carinate, truncate apicaUy with the an^es rounded; other¬ 
wise the male agrees in structure with the female. Black; head pale 
except the area bounded by the antennal furrows; antennae black; 
pronotum, t^julae, upper maj^ of the mesepistemum, venter, legs 
except tile apices of the posterior tibiae and the tarsi, pale yeUow; 
wings like the female. 

Ballston (Lacy), Virginia. Bedescription from one female and 
three males recorded under Bureau of Entomology Number Hopk. 
U. S. 113165, material collected, and reared September 9, 1912, by 
William Middleton. The larvae of this species feeds on ScUlx. 


> Proo. tr. S. Nat. Uas., voL 43,1912, p. 244. 
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PTEROItlDB/i ACESIS, a0W vectea. 

Female .—Length 6.5 mm. Anterior margin of the labnim trun¬ 
cate; dypeus short, not stron^y convex, anterior margin broadly, 
axcuately emarginate, the lobes low, obtusely rounded apicaJly and 
about half the width of tihe emaxgination in width; supradypeal area 
strongly convex; middle fovea deep, almost circular in outline; 
frontal crest but sli^tly broken; antennal furrows complete above 
the crest; crest sharp; the lateral dorsal walls of the postocdlar basin 
obsolete, the lower walls well defined, sharp, indicating a pentagonal 
ocellar basin; a small, sbiTiiug fovea directly in front of anterior 
ocdlus; postocdlar line subequal in length with the ocellocular line; 
postocdlar area not wdl defined laterally; the lateral furrows indi¬ 
cated only anteriorly and originating immediatdy behind the lateral 
TnnT^n of tho lateral ocelli; antennae antenniform, the third and 
fourth joints subequal; thorax shining, impimctate except the setig- 
erous punctures; stigma angulate slightly basad of the middle, taper¬ 
ing to the apex, broad; second recurrent and second transverse 
cubitus interstitial; third cubital cell slightly widening apicaUy, 
about half as long as its apical width; discal cells of the hind wings 
of equal length; teeth of the daws subequal in length; sheath stout, 
straight, above, tapering from an obtusdy rounded apex to a broad 
base. Black; labrum, mandibles except apices, clypeus, supra¬ 
dypeal and lateral supradypeal areas, spot on the inner posterior 
orbits, pronotTun, tegula, spot on the scutdlum, line on the scutellum, 
spot on the mesepistemum dorsally, and abdomen except infuscate 
basal plates, ferrugirmis; antennae brown, slightly paler beneath; 
legs except apical joints of the four anterior tarsi, apices of the pos¬ 
terior tibiae and the entire posterior tarsi which are infTiscate, pallid; 
win^ hyaline, slightly iridescent, venation dark brown. 

Charter Oak, Pennsylvania. Described from one female recorded 
under Bureau of Entomology Number Hopk. U. S. 10708d. Material 
collected by T. E. Snyder and reared June 15,1913, by S. A. Rohwer. 
lype. —Cat. No. 18190, U.S.N.M. 

This spedes is rdated to populi and Tiudsomca Dyar. The follow¬ 
ing table will separate it and the other species which fall in the cate¬ 
gory entitled “Angles, etc., pale,” on page 45 of Marlatt’s Revision 
of the North American Nematinae. 

Olypeua, supradypeal area black (antennal furrows not depressed sharply above the 

crest)... pulchella Kohwer 

Olypeua and supradypeal area pale.1 

1. Lateral wall of the ocellar basin obsolete; second recurrent and second transverse 

cubitus interstitial.ocem Bohwer 

Lateral wall of the ocellar basin well deGned; second recurrent ontifurcal. 2 

2. Lateral lobes of mesoscutum mostly black, basal segments infuscated. 

popitK Marlatt 

Lateral lobes of the mesoscutum reddidi, basal s^iments pale. 

htulkmii.maffnm Dyax 
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According to Mr. Snyder’s notes the larva of Ptermidea aea-is feeds 
on Acer spieakim. Hk not^ are as follows: 

“May 26, 1913. Sawfly larva feeding on under surface of leaf; 
green with blackish spots; moulted a few hours later to pale green 
with a yellow hand near the end of the abdomen. 

“May 27, 1913. Cocoon spun.” 

Genus LYGAEONEMATUS Konow. 

LYOAEOKBilATUS ROBIKSONAB, new spedes. 

Keaddy separated from Lygaeonematus Winnipeg by haYiog the 
upper part of the mesepistemum and part of the mesoscutum mark e d 
with pale and by characters of the head. 

Female .—Length 7.5 mm. Apical margin of the labrum obtusely 
rounded; clypeus short, not as long as the labrum, the apex truncate; 
supraclypeal area triangular in outline, strongly convex; the upper 
margin more prominent; supraclypeal foveae deep, small, puncti- 
form, not connected with antennal foveae; noiddle fovea elongate, 
confluent with the depression in front of the anterior ocellus; frontal 
crest obsolete; ocellar basin fotir-sided, the upper walls nearly 
obsolete, meeting on the postocallar furrow well above a line drawn 
tangent to the upper margin of the lateral ocelli; lower wall of the 
ocellar basin low, rounded, uninterrupted on the median fovea; post- 
ocdlar area parted by a depression, well defined laterally, a little 
more than twice as wide as the cephalo-caudad length; postocellar 
furrow angulate antoiorly and not sharply defined; aTi tRttTifl.1 furrows 
complete above the lateral angulation made by the ocellar basin; 
antennae slender, tapering apically, the third joint slightly shorter 
than the fourth; head and thorax shining; stigma broader at base, 
gradually tapering to an acute apex; first transverse cubitus obsolete; 
second recurrent almost interstitial with the second transverse 
cubitus; third cubital cell parallel-sided, a little more than twice 
as lonjg as its apical width; upper and lower discoidal cells in the 
hind wings of nearly equal length, the lower being slightly shorter; 
abdomen shining; sheath straight above, tapering from an acute apex 
to a broad base. Black, marked with pale; following parts are black: 
Antennae, spot opposite the lower lateral walls of the ocellar basin, 
the ocellar area, spot on the prescutum, spot on the scutum, apex of 
the scutellum, metanotum, mesepistemum, sides of the epistemuth, 
and all the ter^tes-except the apical two; remainder of the insect 
pale yellow; legs pale; bases of the coxae, bases of the femora (more 
broadly beneath) and apices of the posterior tibiae black; anterior 
t^i apically, and posterior tarsi infuscated; wings hyaline, slightly 
iridescent; venation black except the pale yellow costa and stigma. 

Boulder, Colorado. Described from one female collected May 9, 
1914, by Dlizabeth Bobinson, for whom the species is named; speci¬ 
mens transmitted by Prof. T. D. A. Cockerell. 

Type.—G&i. No. 14862, U.S.N.M. 
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Genus CROBSTJS Leaeh. 

CROBSUS CASTiUSBAB, ii«v weclef. 

This species may be readily separated from that group of species 
which has long gone under the name'Za#iiorsits by having the apical 
marg in of the clypeus depressed in the interstitial second recurrent 
nervure and the shining mesepistemum. 

Female. —^Length 8 mm. Apical mar^ of the clypeus narrowly, 
subangulately emarginate, the apical margin broadly depressed, the 
basal area gently convex, shining; labrum much longeff than the 
clypeus, truncate apically, sparsely clothed with long gray hair; 
supraolypeal area convex, triangular in outline; supraclypeal foveae 
deep, elongate, connected with the antennal foveae; middle fovea 
sharply defined, subtriangular in outline, not breaking through the 
frontal crest; ocdlar basin pentagonal, pointed on the postoceUar 
line, the greatest length but little greater than the greatest width; 
the head not noticeably depressed latrad of the ocellar basin; posto- 
cellar area defined laterally by short deep fturows; postoceUar furrow 
nearly obsolete; postoceUar line subequal with the oceUoeular line; 
,^ront opaque with fine aciculations; third and fourth antennal joints 
subequal; mesothorax shining; second recurrent vein interstitial with 
the second transverse cubitus; third cubital cell much longer than its 
apical width; sheath straight above, ^arply tapering to the apex. 
Black; apical margin of the clypeus, the basal half of the four anterior 
tibiae, the basal part of the four anterior tarsi, the apices of the pos¬ 
terior coxae, their trochanters, and the basal third of the posterior 
tibiae white; wings hyaline; venation black. 

Mole .—^Length 6 mm. Agrees with the above d^cription of the 
female except that the apical maigih of the clypeusishardly depressed, 
and the second recurrmit vein is received slightly basad of the second 
transverse cubitus; hyi>opygidium shining, narrowly rounded. 

Falls Church, Virginia. Described from three females and two 
males recorded under Bureau of Entomology No. Hopk. II. S. 10154; 
material collected August 7, 1912, by WiUiam Middleton, adults 
emerging the foUowing. September. The larvae feed gregariously on 
the leaves of Castanm dentata. They are bright ydlow with a black 
head and transverse black bands. 

Type.—Cat. No. 18527, U.S.N.M. 

Genus EUURA Newman. 

BtrURA. COSBNSn, new species. 

“Undescaibed gall on JSalix JmrmUs Marah,” Oosbns, Tians. Canad. Institute, 
vol. 9,1912, p. 335, 336, fig. 5 and 85. 

This species runs, in the published synopsis ‘ to saMcis-nodve Walsh, 

but is readily differentiated from that species by the shape of the 
---—--- . .. .. ...*„„■ ^ 

1 Joum. N. y. But. Soc., vol, 17,1909, p- 9, 
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dieaih and different sciilpture of the head, as the following description 
will show: 

Female .—^Length 5 mm. Anterior margin of the lahrum obtusely 
poiatedj clypeus broadly, arcuately emarginate, the lobes acute; 
supraclypeal area triangular in outline, supraclypeal foveae con¬ 
fluent with the antenni foveae, middle fovea elongate, breaking 
through the crest; ocellar basin with the lateral walls obsolete, the 
lower walls slopiug; as indicated, the basin is pentagonal in outline 
and meets dorsally a little behind the anterior ocellus; a shining, 
elongate foVea in front of the anterior ocellus; anteimal furrows deep, 
but not extending much beyond the posterior ocelli; postoceUar line 
slightly longer than the oceUocular line; postoceUar furrow de^, weU 
defined, ter min a ting at the inner margins of the ocelli; posto^Ilar 
area flat, defined laterally by a Une-like furrow, rectangular in outline 
and two and one-half times as broad as the cephal-caudad length; 
antennae stout, slightly tapering apically, third and fourth joints 
subequal; mesoscutum shining with a few poorly defined punctures; 
scutellar appendage with setigerous punctures; stigma gently rounded 
on the lower margin; upper and lower discal cells of equal length; 
sheath broad, straight above, tapering from an obtuse apex to a 
broad base, densely dothed with long, pale hairs; inner tooth of 
daws shorter than the outer. Black; mandibles except piceous 
apices, dypeus, labrum, palpi, supraclypeal area, posterior margins 
of the pronotum and tegulae,posterior orbits rufo-piceous; 
legs bdow the coxae fulvous, the posterior tarsi infuscated; wings 
hyaline, irridescent; venation dark brown; stigma almost concolorous, 
pale brown. 

ifoZe.—^Length 3.6 mm. Hypopygidium obtusely pointed apically, 
otherwise the structure agrees very weU with the above description 
of the female. Color of the male is the same as the female, except 
that the posterior tarsi are more infuscated and the hypopygidium 
is pale. 

Toronto, Ontario. Described from three females (one, type) and 
fom* males (one, aUotype) which were reared from galls from the 
petiole of ScAix h/amilis, material coUected and reared by A. Cosens, 
for whom the spedes is named. This gaU is weU described by Cosens, 
and the description need not be repeated here. 

Type. —Cat. No. 18628, U.S.NJi4:. 

Family CIMBICIDAE. 

Ttibe cmBicmi. 

The genera belonging to this tribe, as defined in the Proceedings of 
the Fntomological Society of Washington,^ may be separated as 
foUows: 
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Table to the genera of the CiwMeinL 

Propodeum deeply emargmate posteriorly, the emaigination without a chitinous cov¬ 
ering; third vein in the hind wings present; posterior femora simple.1 

Propodeum hardly emarginate posteriorly; third anal vein in the hind wing wanting; 
posterior femora toothed beneath; labrum large, well ezserted... TridhiosoTria Leach. 


1. Labrum small, not, or but scarcely, exserted. Ombex Olivier. 

Labrum large, well exserted. CirnhiciisoTna, new genus. 


CIMBICISOMA, new genus. 

In most of the characters this genus is dose to Oimhex, but the 
large well exserted labrum allies it to Trichiosomai from which it may 
be separated by the foregoing table. Antennae seven jointed, head 
as in Oimbexy except the large labrum, which is as in Trichiosoma, 
legs and body as in Omibex, 

Type.—Cimlidsoma dendrobn, new species. 

CIMBICISOMA DENBROBII, new species. ' 

This species has a superficial resemblance to Cfimbex carinatula 
Konow. 

Female .—^Length 18 mm., length of the anterior wing 20 mm,, 
labrum slightly broadening apically, anterior margin rounded, the 
lateral margios with obtuse carinae, median area with a short well- 
defined Carina, shining without any punctures; anterior margin of the 
clypeus very slightly arcuately ermaginate, the surface granular 
opaque;superclypealfoveae elongate, well defined; superclypeal area 
flat; head between the eyes opaque, finely granular, laterally coria¬ 
ceous with a few sparse setigious punctures; postoceUar area narrow¬ 
ing anteriorly, the cephal-caudal length slightly longer than the 
posterior width, postocdlar furrow obsolete; second and third joints 
erf the flagellum subequal in length, the apical joints not well dif- 
fereuMated; anterior lateral margins of the pronotum tuberculate; 
thorai opaque; scutellum with a median loDgitudiual impressed line; 
second recurrent vein received by the second (first) cubital ceU about 
the length of the second transverse cubitus from its apex, transverse 
radius joining the radius the length of the second transverse cubitus 
beyond it; abdomen opaque, finely granular, apical segment slightly 
emarginate medianly; sheath concealed. Rufo-ferrugmous; spot on 
the anterior margin of the prescutum, the sides and thorax beneath, 
and first two abdominal segments, black; legs black, except the apices 
of the femora, tibiae, and tarsi, which are the color of the body; 
wings yellowish hyaline, the submedian, median, first discoidal, radial, 
and the upper margin of all the cubital celb deeply infuscated, 
posterior wings yellowish hyaline, venation yellowish brown. 

British Burmah. Described from one female which was bred by 
the United States Department of Agriculture from a cocoon col¬ 
lected on Dendrobium Tiardianv/m by George Field, the adult issuing 
May 17, 1902. 

Tyfe. —Cat. No. 18629, U.S.N.M. * 






216 PROOEEDINGS OF TEE NATIONAL MUSEUM. tol.49. 


Family ICHNEXJMONIDAE. 

Genus PEZOPORUS F5rstep, 

PBZOPORirS (SCBBNEIA) TBNTHRBDlNARtnM, aew species. 

This species is placed in the subgenus ScherJeja because of its 
resemblance to grammeola, the type of Sehenkia. It does not appear 
to have any described American allies to which it may be compared. 

FmcAe .—^Length 6 mm. Anterior margin of the dypeus truncate 
with a narrow depressed edge; head bdow the antennae opaque, 
granular with a few poorly defined punctures interspread; above the 
antennae shiniog, finely granular, almost impunctate; postocellar 
line subequal with the ocellocular line; posterior orbits as broad as 
the oephalo-caudad diameter of the eye; flagellum stout, larger api- 
cally, the first joint slightly shorter than the second and a little more 
than twice as long as its apical width; second joint 2^ times as long 
as its apical width, the third, fourth, and fifth joints subequal and IJ 
times as long as &eir apical width; malar furrow well defined and 
limiting the granular, opaque sculpture of the face, separating it 
from the shining sculpture of the posterior orbits; mandibles with, 
the teeth of equal length; mesoscutum shining, practically impuno- 
tate; suture between the scutum and scutellum broad, shallow, bot¬ 
tom finely foveolate; scutdlum shining, practically impimctate; pro- 
podeum opaque; the longitudinal carinae defining the basal area and 
the areola well defined; basal area and areola confluent; basal median 
lateral areas separated by a poorly defined carina which becomes 
subobsolete laterally; first teigite smooth, without strong sculpture, 
the lateral carinae extending from base to apex; second and following 
teigites smooth, practically impunctate; areolet hexagonal with the 
ba^ and apical ends subequal. Black; mandibles except the 
piceous apices, dypeus, antennae (becoming infuscated and darker 
apically), and tegulae white or whitish; legs rufo-ferruginous; first 
three teri^tes rufo-ferruginous, but the sides of the first and small 
lateral ^ots on the second and third, indfuscate. 

M<d £.—Length 4.5 nun. Sculpture agrees well with the female; 
the antennae are slightly longer and not so robust apically, the third 
joint is distinctly longer than the fourth; fourth and fifth are sub¬ 
equal, the sixth is dightly diorter than &e fifth. Agrees with the 
female in color except the bases of the posterior coxae are black and 
the tergites are black except the small ferruginous spot on the apex 
of the first, transverse apical bands on the second and third. 

Geneva, New York. Described from one female (type) and one 
male (allotype), reared by B. B. Bulton from a sawfly leaf miner on 
cherry ProfeTmsa coUaris MacGillivary. 

Type.—Cut. No. 18503, U.S.N.M. 
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Genus LAGAROTIS F5pster* 
lAGAROTIS BIPBZONI, new species. 

FmoZe.—Length 11 mm. Glypeus shining, practically imprmo- 
tate, the apical margins very slightly emaiginate medianly; head 
b^w the antennae opaque, the surface finely granular and in addi¬ 
tion with distinct, weU-de^ed, separate punctures; a small, dark, 
ahining tubercle on the level of the lower margin of the antennal 
sockets; head above the antennae to the level of the anterior ocellus 
pimctured like the face; the vertex, the intraoceJlar area and pos¬ 
terior orbits opaque with the lajge punctures widely separated; 
oceUocular line but little longer than the interocular line; third 
antennal joint subequal with the two following; anterior face of the 
.pronotum longitudinally striate, laterally and dorsaUy the striae 
are iveplaced by punctures similar to those of the scutum; meso- 
Bcutum shining, with distinct, well-defined punctures which are a 
little denser anteriorly; mesepistemum similarly sculptured; scutel- 
lum shining, mth a few widely scattered, small punctures; propodeum 
punctured like thescutum, theareola and basal areas defined veryindis- 
tinctly by irr^ular short carinae, the carinae defining the spiracular 
area wdl defined; first tergite with rather lai^e, distinct punctures; the 
second with punctures more widely separated; the third and following 
without large punctures; all of the tergites, when magnified 35 diame¬ 
ters, with fine reticulations. Black with many yellow markmp; head 
black; clypeus, labrum, mandibles except piceous apices, palpi, head 
below the supraorbital line, except intraocellar area, posterior orbits 
to near the top, pronotum except a median band, proepistemtun, 
mesosternum and lower part of mesepistemum, two spots on the 
anterior maigin of the mesoscutum which project posteriorly the 
median ones connected by a transverse spot, tegulae, scutdlum, me- 
tanotum, and posterior part of the propodeum, yellow; abdomen 
rufous; the sides and apical maigin of the first teigite, apical margin 
of the second teigite yellow; antennae fulvous; the scape and the 
first three flagellar joints above, piceous; legs ferruginous; the coxae, 
trochanters, four anterior femora and tibiae beneath, the base of the 
posterior tibiae yellow; the apical half of the posterior tibiae and 
their entire tarsi black; wings hyaline, iridescent; venation black. 

Male .—^Length 10 mm. The description for the female should 
answer well for the male. The antennae are darker and the first ter¬ 
ete is black; otherwise it is colored the same. 

Paratypes indicate that this species may vary slightly as to the 
extent of the yellow on the propodeum and the yellow on the 
mesepistemmn and mesosternum may be separated by a black line; 
the flagellum may be completely dusky except the four apical joints. 
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Falls Churoh, Virginia. Described from two females, one (type) 
recorded under Bureau of Entomology No. Hopk. U. S. 11326<; and 
from two males (one, allotype) recorded under Bureau of Entomology 
No. Hopk. U. S. 10176c. These numbers refer to notes stating that 
this species is a primary parasite on Di'pnon Jecontei, material col¬ 
lected and reared by William Middleton and S. A. Eohwer. 

ZVpc.—Cat. No. 18521, U.S.N.M. 

LA.OASOT1S VmOIKUJEIUS, n«w species. 

This species is very like Lagarotis diprioni but may be separated 
from that species by baving the propodeum and most of the mesepi- 
stemum black, and by having the abdomen black except whitish 
bauds on the tibird and fourth tergites. 

Falls Church, Virginia. Described from one male recorded under 
Bureau of Entomology No. Hopk. U. S. 10175c which refers to a note 
stating that this species is a primary parasite of Diprion leeontd, 
material collected and reared May 16, 1913, by S. A. Eohwer. 
Tj/pc.—Cat. No. 18622, U. S. N. M. 

Genus HOMALOMMA FiSrster. 

This Foersterian segregate has as yet had no species placed in it. 
The following three species seem to agree with Foerster’s and subse¬ 
quent writers’ conception of Foerster’s genus. 

The roughened cheeks, the lack of a depression separating the 
dypeus from the face readily separate this genus from most of the 
others. From Eahrodactylis it is separated by the shorter apical 
joints on the hind tarsi and by the completely areolated propodeum. 

Type.—Homdlomma ccdiroae, new species. 

The following table will differentiate the three species here con¬ 
sidered: 


Black, with, white markings. pteronideae. 

Perm^ous.... 1 

1. Apical middle of the second tergite smooth, impimctate. eriocampoidea. 


Apical middle of the second tergite sculptured like the rest of the segment.calirooe. 

HOMALOMMA CX4L1ROAB, new species. 

Female .—^Length 4.5 mm. Apical margin of the clypseus slightly 
depressed, the suriace shining, almost impimctate; the entire head 
opaque with fine granulations, median tubercle much reduced; 
ooellocular line subequal with the postocellar line; postocellar area 
pai^d by a faint furrow; third and fourth antennal joints subequal; 
mesoscutum opaque, laterally with a few large, separate punctures; 
scuteEum sculptured similar to the scutum but the punctures smaller 
and sparser; propodeum completely areolated; basal area but little 
wider anteriorly than posteriorly, hexagonal in outline; the anterior 
lateral legs subequal in length with the anterior face, and but about 
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tv^o-tiiirds tihe length of the lateral posterior legs; petiolate area 
hexagonal in outline, the anterior lateral le^ slightlj longer than 
the posterior lateral legs; propodeal spiracles round, small; nervulus 
interstitial; nfflrvellus broken sH^tly below the middle; areolet trun¬ 
cate in outline, shortly petiolate; first tergite coarsely granular with 
two faint median carinae which extend slightly beyond the spiracles; 
the second tergite granular but not as coarsely so as the first, pos¬ 
teriorly somewhat striato-granular; the third and following teigites 
diinjng, practically impunctuate. Ferruginous; apices of the man¬ 
dibles piceous; ocellar area, first tergite, anterior margin of the second 
tergite, fourth and following tergites, apices of the posterior tibiae 
and their tarsi. Hack; dorsal aspect of the propodeum piceous; 
antennae dark brown; face and mouth paler ^an the rest of the 
insect; wings hyaline, iridescent; venation black. 

Falls Church, Vuginia. Described from one female recorded under 
Bureau of Entomology No, Hopk. XJ. S. 11367, which refers to a note 
statmg that this is a primary parasite on a species of EriocamfoUes 
which feeds on Nyasa sylvatiea, material collected and reared August 
19, 1913, by WUliam Middleton. 

Type.—C&t. No. 18519, U. S. N. M. 

HOMAXOMMA ERIOCAMPOIDES, new spades. 

Female .—^Length 4.5 mm. Agrees well with the description of 
HoTTialomma caliroae, but the following differences are to be noted: 
Postocellar line slightly shorter than the ocellocular line; posto- 
cdlar area not parted by a faint furrow; first tergite without a median 
Carina and more findy scdptured; the second tm'gite shining with fine, 
close punctures on the basal two-thirds; the apical portion shining, 
impunctate, as the third and foUowing tergites. Ferruginous; color 
diff^ from caliroae as follows: The posterior median portion of the 
head, the sides of the mesoscutum, dorsal aspect of the propodeum, 
most of the second tergite, the apical margin of the third tergite, black. 

Falls Church, Virginia. Described from one female recorded tmder 
Bureau of Entomology No. Hopk. U. S. 11383 which refers to a note 
statmg that this species is a primary parasite on a species of Eriocam- 
poides which feeds on Quereus primis. Material collected and reared 
August 18, 1913, by William Middleton. 

Cat. No. 18524, U.S.N.M. 

HOMALOMMA PrEROIUDBAS, new spedu. 

Mcble .—Length 4 mm. Cl 3 T)eus sculptured as the rest of the face, 
defined laterally by rather deep furrows; entire head rather coarsely 
granular, median tubercle reduced; postocellar line distinctly longer 
than the ocellocular line which is but httle longer than the intraocellar 
line; third and fourth anteimal joints subequal; mesoscutum finely 
granular with a few well defined, separate punctures interspread; 
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scutellxaa granular; mesepistemum more finely granular than the 
scutum; basal area about twice as wide anteriorly as posteriorly; the 
areola much reduced; the basal lateral areas and median lateral 
areas not separated; finest tergite opaque, finely granular, the granula- 
tiou becomiug sparser posteriorly without median carinae; the second 
tei^te uniformly finely granular, almost as long as the third and 
foUowmg tergites; third tergite finely granular basaMy, apically more 
shining; the fourth tergite finely granular basally, apically almost 
impunotate; body clothed with long, white hair. Black; face below 
the upper margin of the antennal sockets, mandibles except piceous 
apices, tiie lower portion of the posterior orbits, scape and pedicel 
beneath, small spot on the basal angles of the pronotmn, tegulae, 
proepistemum, coxae and trochanters, vMte; legs fulvous; the 
anterior tibiae and tarsi pallid; apex of the posterior femora the 
posterior tibiae beneath, and at the apex of the posterior tarsi beyond 
the middle of the fiocst Joint, black; except where mentioned, the 
posterior tibiae and tarsi white; wings hyaline, iridescent; venation 
dark brown. 

Falls Church, Virginia. Described froni one male recorded under 
Bureau of Entomology No. Hopk. TJ. S. 113295^ which refers to a note 
stating that this species is a primary parasite of Pteronidea corylm 
(Cr^son). Material collected and reared May 9, 1913, by William 
Middleton. Associated with this as a parasite of Ptermidea corylm 
was Polytterm olympiae Ashmead; 

2 V 2 >«-—Cat. No. 18625, U.S.N.M. 

Genus GNESIA Forster. 

No species has yet been placed in this genua. The following new 
species goes to Gnesia very satisfactorily in PSrster’s, Da-vis’s, and 
A^imead's tables of the genera. It is therefore included and is to be 
conffldered as the type. 

GNESIA CALIROASv new species. 

Female .—Length 4.6 mm. Anterior maigin of the clypeus truncate, 
the dorsal inaigin gentfy convex, the surface shining; the head finely 
opaque; the area below the antennae with a few rather well defined 
punctures; the area above the antennae add the posterior orbits with 
only granulation, median tubercle short, poorly defined; oceUocular 
line subequal in length with the interocular line; orbit completely 
marked; third and fourth antennal Joints subequal; mesonotum 
opaque, surface granular -with a numb^ of well defined separate 
punctures which are larger anteriorly; notauli deeply impressed but 
not complete; suture between the scutum and scutellum with two 
obscure longitudinal carinae; scutellum convex -with carinae shining; 
propodemn completely areolated; the basal area one and one-third 
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times as wide anteriorly as posteriorly; the areola hexagonal with its 
length and breadth siibequal; ^e petiolate area large; the antoior 
lateral le^ shorter than the posterior legs; first teigite with two 
longitudinal caiinae which are nearly complete; the lateral carina 
extending to the apex and well defined, its length about one and 
one-third times as long as its apical width; second and third tergites 
of subequal length and of equal width, about twice as wide as long; 
the first tergite with a few poorly defined punctures; second and fol¬ 
lowing tergites almost impunctate; nervellus broken slightly above 
the middle. Black; clypeus, mandibles except piceous apices, palpi, 
scape and pedicel beneath, tegulae, four anterior coxae, and the 
trochanters, yellow; flagellum piceous beneath; legs fulvous, the 
apical third of the posterior tibiae and their tarsi brownish; wings 
hyaline, iridescent; venation dark brown. 

Falls Church, Viigmia. Described from one female recorded under 
Bureau of Entomology No. Hopk. U. S. 11381, which refers to a note 
stating that this is a primary parasite on a species of Enocampoides 
which feeds on Nyssa sylvatica. Material collected and reared 
August 10, 1913, by William Middleton. 

Type.—^at. No. 18523, U.S.N.M. 

Genus POLYTERUS FSrster. 

POLYTERTTS CALIROAE, new spedes. 

This species is related to Polytems dlympiae (Ashmead), but the 
black face and pronotum readily differentiate it from Ashmead’s 
species. 

Male. —^Length 4 mm. Head below the antennae coarsely opaque; 
the surface finely granular with a number of separate, distinct 
punctures interspread; dypeus shining, anterior margin rounded, 
the surface with a few separate punctures; head above the antennae 
finely granular, opaque, without any punctures; posterior orbits and 
head behind shining, almost impunctate; postocellar line distinctly 
longer than the ocellocular, which is but little longer than the 
intraocellar line; third and fourth antennal joints subequal; meso- 
scutum shining, polished, almost impunctate;' notauli indicated 
anteriorly; the sutxne between the scutum and scutellum without 
foveolations; the scutellum convex, highly polished; metanotum con¬ 
vex, polished; propodeum shining with a few poorly defined punc¬ 
tures; areolations of the propodeum indicated by strong carinae; 
the basal area slightly wider anteriorly and not sharply differentiated 
from the areola which is wider posteriorly where it is defined by a 
slightly curved carina ;^the basal lateral and median lateral areas not 
differentiated; carinae of the first teigite extends a short dista.nnA 
beyond the spiracle, converging posteriorly; surface of the first 
teigite with irr^ular, fine granulations except the apex, which is 
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almost mthoat sculpture; second tei^te about twice as mde as its 
median length, the basal portion -with rather rough granulation, the 
apical portion almost impunctate; the third and foUowmg segments 
shining, almost impunctate. Black; clypeus, mandibles except 
apices, scape and pedicel beneath and legs fulyous; trochanters 
pallid; posterior tibiae and tarsi brownish; base of the posterior tibiae, 
the four anterior tarsi whitish; tegulae white; wings hyaline, irides- 
CMit; venation dark brown. 

Falls Church, Virginia. Described from two males recorded imder 
Bureau of Entomology No. Hopk. U. S. 10166, which refers to a 
note stating that this species is parasitic on the species of Erioccmo- 
poUes which feeds on Quercits rubra. Material collected and reared 
June 19, 1913, by William Middleton. 

Type. —Cat. No. 18620, U.S.N.M. 

Genus EXKNTERUS Haptig. 

EXENTERXJS DIPBXOKI, new spedea. 

This species is closely related to Bxenterus lopJi/yri Viereck but the 
propodeum and the first and second teigite are more rugose. 

Female. —Length, 9 mm. Face with distinct, close, almost con¬ 
fluent punctures; frontal carina poorly defined; occiput with the 
punctures distinct, close; posterior orbits with the punctures smaller, 
shnilar to the occiput; third anteimal joint but little shorter than the 
fourth and fifth; pronotum, mesoscutum, mesepistemum with dose, 
distinct, rather small prmctures, in the middle of the mesepistemum 
and the mesoscutum tiie prmctures become somewhat laiger; scutel- 
lum with fine, dose pimotures; lateral median area with distinct 
rather large prmotures; metanotum with a few scattered punctures; 
propodeum with distinct rather fine punctures; the median basal 
area is ooarsdy rtgose; first teigite with two longitudinal median 
caiinae which converge posteriorly but do not unite, bending just 
before the yellow band; sides of the first tergite with a sharply de¬ 
fined carina which is arched inwardly at the basal third; surface of 
the tergite is coarsdy reticulate, with a granular or findy pimctured 
surface; second tei^te findy punctured, its basal median area with 
coarse reticulations; third and fdlowing tergites with uniform dose, 
well-defined punctures. Black; clypeus, labrum, mandibles except 
piceous apices, palpi, front to the top of the eyes except two black 
lines to the base of the antennae, posterior orbits to near the top 
of the eyes (narrower dorsaJly), scape, first three joints of the flagel¬ 
lum, the anterior maigin of the pronotum, two lateral spots oh the 
pronotum, two spots anteriorly on the mesoscutum, tegulae, spot 
aiiteriorly on the mesepistemum, scuteUum, metanotum, two spots 
on the propodeum and narrow uniform bands on all the tergites, 
yellow; le^ yellow; the apices of the posterior coxae, most of thepos- 
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tenor femora and a dns^ spot on the apex of the posterior tibiae 
black; ■wi|gs yellowidi hyaline, slightly darker at the apex of the 
cubital aj^a; venalion dark bro'tm, stigma ferruginous. 

Tomahawk L^e, Wisconsm. Described from one female recorded 
under Byeau of Entomology No. Hopk. U. S. 10109, which refers 
to a not«^ting that this species is a primary parasite of Diprion hr- 
eoni&L yhe type specimen was collected by P. 0. Christensen and 
.emeiged from the cocoon October 3, 1912. 

2V|)«,^-Cat. No. 18518, XJ.S.N.M. 

Genus MOEROPHORA FSrstep. 

MOmtOPBORA ITSOC1.Y1I, mw QedM. 

This spedes is readily distinguished from the other species belong¬ 
ing to the genus by its color, sculpture, and areolation of the propo- 
deum. 

Ifofe.—Length 12 mm. Head below the antennae transversely 
irregularly striate, above the antennae transversely irregularly striate 
but more sparsely so; head behind the oceQi and the posterior orbits 
shining,occiput 'with sparse, poorly defined pimctuxes, posterior 
orbits idth distinct, rather close, cephalo-caudad striae; prescutum 
not dentate, transversely striate and with a broad median depression 
on the basal portion; sides of the scutum finely transversely striate, 
the median basal portion with strong slightly oblique striae; suture 
between the scutum and scutellum not foveolate; sides of the pro- 
notum with small sharp tubercles, the surface coriarious; scutellum 
granular, over which are fine longitudinal striae; propodeum coriari- 
ous; the basal area and the areola confluent; the areola hexagonal 
in outline; the posterior 1^ subeq-ual with the anterior lateral legs; 
the lateral area not sharply separated from the median lateral 
areaj^e first segment finely transversely reticulate, the base of 
seconJ^md third segments finely longitudinally aciculate; the apices 
of the second and third and the entire following segments smooth, 
praotfeially impunctate. Black; inner orbits to the top of the eye 
and a^smaU spot below the tegula yellow; abdomen rufous; legs, 
except a small white spot on the outside of the posterior tibiae at the 
base, black; •wings hyaline, iridescent; venation dark bro'wn. 

Santa Catalina Mountains, Arizona. Described from one male re¬ 
corded under Bureau of Entomology No. Hopk. U. S. 10544e which 
refers to a note stating that this species is parasitic on Neodyiia 
eapraca Say, in Quereus arkonica. Material collected by Morris 
Chrisman and reared, November 17, 1913, by H. B. Kirk. 

Cat. No. 18421, U.S.N.M. 
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Genus AMERSIBIA FSrster. t 

AUoploxta F5BSTSB. % 

This genus may be readily differentiated from Memscas by having 
the fronds normal, flat or evenly convex and the angulate jaervellus, 
which is broken at or below the middle. 

AMSRSIBU. PiaOKOXTSTI, new Qedei. 

This species is readily differentiated from all other North American 
species described in this group by its size and color. 

Fenude. —^Length 19 mm.; length of ovipositor 17 mm. Clypeus 
sbiTiing with widely scattered distinct punctures; face opaque with 
rather dose, distinct punctures; immediately below the antennae is 
a triangularly-shaped raised tubercle, the top of which is subcarinate; 
head above the antennae opaque, findy granular, but in addition to 
the granulation are distinct separate punctures; postocellar line 
slightly longer than the ocellocular line; third antennal joint one- 
fourth longer than the fourth; mesoscutiim and scutellum shining 
with sparse, well-defined punctmes; mesepistemum similarly sculp¬ 
tured, except at the posterior subdorsal region there is a glabrous spot; 
sides of the propodeum sculptured like the mesepisternum;. dorsal 
aspect of the propodeum rather coarsdy punctato-rugose with the 
rugosity more devdoped basally, with two low roimded ^arma^ which 
are subparalld to near the base, when they diverge sharp^; these 
carinae become subobsolete apically; first tergite one-fifth longer than 
the second, the lateral margins slightly sinuate at the spirades, the 
dorsal aspect with two subcarinate, devated portions -yrhioh extend 
almost to the apical margin at the apex of these raised areas is a 
shallow fovea; first tergite coarsely coiiarious with the strength of 
the sculpture diminished apically; disco-cubital vein with a well- 
defined stump; nervulus slightly postfurcal. Black; scape beneath, 
anterior lateral margins of the scutum, the posterior angles of the pro- 
notum, tegulae, a spot bdow on the mesepistemmn, and four anterior 
legs, yellowish or reddish yellow; posterior legs, except the tibiae 
above and the entire posterior tarsi which are black, rufous; wings 
ydlowish hyaline, vitreous, venation dark brown. 

Male. —Length IS mm.; length of the antennae 15 mm. Bxcept 
for the sexual characters this agrees with the above description of 
the female, but it has the following additional yellow markings: 
Oypeus, mandibles, four longitudinal spots on the face and the 
ant^or margin of the pronotum and a spot in front of the interme¬ 
diate coxae. 

Ooeoon. —^Elongate, cylindrical, rounded at each end. Dark brown; 
composed of an opaque papery substance, in which is interwoven 
irregular strands of riITt- 
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'cIl, Yirgiiiia. Described from one female and one male 
,der Bureau of Entomology NTunber Hopk. IT. S. 9839p‘®, 
lUected and reared by Fritz Jobansen. This species is a 
asite on Prionoxystm in chestnut, and judging from the 
so fax available, it kills the host larva in the fourth or 


Falls 
recorded 
material 
primary 
observaj 
fifth i 

Ik/p«^Ck. No. 18310, U.S.N.M. 

FSBSTteE 
Iserofus FSbsteb. 


Genus SCAMBUS Hartig. 


As here used the genus Scwmbus Hartig has Epvarus Foester and 
Iseropw Forster as synonyms, no generic dijBPerences having been 
observed between the genotypes, as defined by Viereck, Bull, 83, 
U. S. ^^i^tional Ittuseum, 1914, of the genera in question. 

0 

H SCAMBUS SVETBIVORUS, new species. 

This swedes may be separated from Scamlus Irurmeifrom (Viereck) 
in the sllnrter first tergite and in having the sides of the propodeum 
almost 'e^thoot sculpture. It is dosdy related to Bcambua nigri- 
frons (Vfereclafl but diflfers from that species in puncturation and in 
the relafiivelj’ longer ovipositor. Scambus pteropJkorae (Ashmead) 
which ist«lso similar has entirely red legs and stronger carinae on the 
propodenm. 

Femdlt .—Length 7 mm.; length of the ovipositor 5.5 mm. Head 
highly {Wlidied, without punctures; the posterior orbits as broad as 
three-'cpprtels of the cephalo-caudad diameter of the eye; postocellar 
fine dm||Betl|r longer than the oceUocular line; the intraocellar line 
subeitilli wifih the diameter of the anterior ocellus; third antennal 
joint Hlklitte shorter than the fourth and fifth combined; the fifth 
antengg# joiit slightly shorter than the fourth; mesoscutum polished 
anteriMlj, and later^y with widely separate, setigerous punctures; 
scuteUfikn polished with a few widely separate, setigerous punctures; 
sutui»i>etwpen the scutum and scuteUum not foveolate; sides of the 
propo(|toumimpunctate except for the setigerous punctures; the dorsal 
aspect with a few widely separated punctures; two carinae on the pro¬ 
podeum rather poorly defined but extending to the apex of the dorsal 
aspect; anterior depression of the first tergite highly polished, sharply 
defined dorsally by carinae; dorsal aspect of the fet tergite with separ¬ 
ate, poorly defeed punctures, first tergite about as long as its apical 
widtii; the second teigite longer than the third, hardly as long as its 
apiesjt Sridth; the second and following tergites with distinct, well 
definled, rather large separate punctures, the pimcturos becoming 
sparser and smaller apically; nerveUus broken at the middle. Black; 

81022“—Proc.N.M.voL49—15-^16 
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legs rufo-piceous; aaaterior coxae, the four anterior tibilfe beneath, 
two basal joints of the four anterior tarsi beneath and te^be white; 
posterior tibiae and ta^i dusky; the tibiae except at the apK beneath 
white; two basal joints of the tarsi, except at apices, w]»; wings 
hyaline, iridescent; venation dark brown; base of the stigw pallid. 

Fort Bayard, New Mexico. Described from two femalh&ecorded 
under Bureau of Entomology No. Hopk. U. S. 12101c whllhiers to a 
note stating that this is a parasite on Evelina iuacAncZZi’Bu^k infest¬ 
ing Pivm ponderosa, material reared September 7, -I913,|hy Carl 
Heinrich. • ' ® 

2Vpc.—Oat. No. 18617, U.S.N.M. • ' 


Genus ORTHOPELMA Taschenb4»g. ' 

ORTHOPIXMA tUTEO^TOR (GravenlMiat). , ,, , 

This European species has been reared from galls If Bhod^ rosae 
(Lmnaeus) collected at Weyland, Massachusetts, by F. C. Gi|i%head. 
Adults reared, May 21, 1913, by William Middleton. The liSlowing 
description may be useful to American students: t 
Female .—^Length 4.5 mm. Head below the antenr|!M shi[|^rg.with 
a few poorly defined, scattered punctures; eyes slighttw^onnv bp^Ttp- to 
the clypeus; area above the antennae slightiy more opf^jjaej^^ 
area below due to rather denser puncturation; postoC 
tincdy longer than the ocellocular line; the intraocellar ] 
shorter than the ocellocular line; posterior orbits as broa 
alo-caudad diameter of the eyes; third and fourth 
subequal; mesoscutum shining with distinct, well defimM, Ireli sep¬ 
arated punctures; scutellum more sparsely punctured than 'the scu¬ 
tum; propodeum with sparse, poorly defined punctures; the basal area 
and areola confluent; the basal lateral areas sharply defined as is all 
the aerolation of the propodeum; first abdominal segment longer than 
the second, spiracles prominent; first tergite shining, almost impunc- 
tate. Black; apex of the mandibles piceous; abdomen beyond the 
first segment rufous; tegulae white; legs below the coxae rufeus, the 
intermediate femora "mth a dusky streak above and the |>osterior fe¬ 
mora black; posterior tibiae and tarsi with a dusky line al|ove§. wings 
hyaline; iridescent; venation black. ; . 



Genus CAMPOSCOPUS FSpster. 
Type.—Gamposcopus aderivora, new species. 


CAMPOSCOPUS ACLSRIVORA, new spedk. 

This species runs to the genus Gamposcopus in Forster’s ^generic 
synopsis, very satisfactorily, and inasmuch as no species has hereto¬ 
fore been placed in that genus this may be considered as the type. 
The nervellus is broken very slightly below the middle. 


no.2106. UBW bpeoieb of SYMEEOFTERA—BOEWFR. 227 

| 6ngth 8 mm. Eyes large, inner margins broadly emar- 
ly converging toward the dypens; bead shining, except 
T^een the ocelli and tbe bases of tbe antennae, almost 
jcelli in a low triangle; postocellar line twice as long as 
r line; third antennal joint one-third longer than the 
li well defined; prescutum with rather close, distinct 
le scutum more sparsely punctured; mesepistemum 
re the scutum, except the margin, which is striato- 
•podeum coarsdy reticulate; on the posterior face the 
bend to transverse striations; on the dorsal aspect are 
led carinae, the area between the carinae being trms- 
verselyptriate. Black; clypeus, mandibles, face above the dorsal 
marginef the anteimae, scape beneath, cheeks, four anterior legs, and 
ventw^i|idlowish; flagellum beneath, tegulae, posterior legs except the 
dark nnl^ of the tibiae, and the white four apical joints of the tarsi, 
first. tiurd and fourth tergites rufous; propodeum posteriorly 

rido-|ij|p(Qs; wings hyaline, iridescent, venation pale brown, stigma 
testacaill^ 

Charilk Oak, Fennsy^lvania. Described from one female recorded 
imder >||krean of Entomology Number Hopk. U. S. 10910. This 
specied it a parasite on Aderis, species, occurring on chestnut. It 
emeageiilfrom the pupa. Material collected, and reared March 11, 
1913, by W. S. Fisher. 

Type. —Cat. No. 18311, U.S.N.M. 

Family BRACONIDAE. 

Genus APANTELKS F&pster. 

APAHTELBS (APAIITELES) StBlNIDlS. nev ggedea. 

ApiMfetly is more dosely allied to tortricis Ashmead. but the shape 
of tiwWSbcmd dorsal segment and the character of tne propodeum 
■will separate it from that species. 

—^Length 2 mih.; length of the antennae 1.6 mm. The 
upper»argin of the clypeus well defined; a faint median carina 
below^e antennae; face below the antennae opaque, with some well 
define# punctures, above the antennae shining, almost impunctate; 
transfidal line distinctly but not markedly longer than the facial 
line; pestocdlar line slightly shorter than the ocellocular line; intra- 
oceUast line subequal with the diameter of the anterior ocellus; 
antei3|^ae IS-jointed, the third joint subequal with the fourth; meso- 
scuti^u. uniformly p'unctured, opaque, punctures well defined; suture 
betw4en the scutum and scutellum finely foveolate; scutellum shining, 
withfa few distinct punctures; propodeum with poorly defined cos- 
tula#, the posterior face reticulate, the dorsal aspect with two sub- 
convex, shining areas; plate of the first tergite with its length and 
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'width suhequal, its apical •width decidedly greater than 
of the second teigite; second teigite ■witho'ut a ■well-de: 
the indefinitely defined plate rectangular in outline; suti 
the second third tergites ■well defined; the first thr( 
longitudinally striato-reticulate, the sculpture becoming 
the apex of the third tergite; fourth and foUo'wing tergi 
impunctate; o'vipositor extending but a short distance beyoJ 
of the abdomen. Black; mandibles except the apices pii 
pallid; tegulae dark bro'wn; legs beyond the trochanters 
except a black spot on the dorsal apices of the posterior 
infuscate posterior tibiae and the t'wo basal joints of 
•wings hyaline, iridescent; costa and stigma pale bro^wn, 
tion pallid. 

Male .—^Length 1.5 mm.; length of the antennae 1.75 
acters given for the female apply to this sex, except the H»terior 
femora are infuscated and the sculpture of the first thre^|il|8rgites 
becomes more reticulate and is subobsolete laterally on tllt 'tiiird; 
sides of the first tergite are dark in the male, 'while in the f e< | hlo they 
are pale. 

Palls Church, Virginia. Described from three femdtes 
male recorded under Bureau of Entomology Number 
11197J,' material collected, and reared August 21, 191^^ 

Heinrich, -who records it as a parasite of Sibine simmlea.'i 

Type.—-C&t. No. 18502 U.S.N.M. • > 




APXNTELES (fROTAPAiriElBS) PHOBEXRI. nev sjwdes. 


This species is related to aeronydae Eiley, but the antennae aw black, 
the face is more rugose, and it forms definite indi'?idual cocoons. 

Female .—Length 2.5 mm.; length of the antennae about 3 tutyi. 
CHypeus not sharply differentiated from the face; face in thf^middle 
just belo'w the antennae 'with rather large distinct puncture^,, •with a 
defined median tubercle which becomes obsolete and broadac^ward 
the dypeus; head above the antennae shining, almost impwctate; 
the ocelli prominent; postocellar line subequal with the ocdlocular 
line; intraocellar line greater by one-third than the width of the wterior 
ocellus; antennae IS-jointed; third joint slightly shorter tbpi the 
fourth.; third, fourth, and fifth joints constricted medianly indlwtiag 
that in some specimens these joints may be partly divided; misoscu- 
tum •with lajge, distinct, separate punctures which become confliiint in 
front of the scuteUum; suture between the scutiun and scuteUum 
•vdth four longitudinal rugae; scuteUum shining, •with a few|arge, 
shaUow, poorly defined punctures; posterior face of the propo^um 
transversely rugulose dorsaUy, •with two shining subconvex i|reas 
which are parted by a sculptured depression; lateraUy the postfarior 
face is separated from the dorsal aspect by a rather weU-dei^ed 
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Carina; £ift tei^te longer than its apical 'width, slightly broader 
apically; flpcond teigite with the plate twice as wide as long; surface 
of the fiiBt two teigites striato-reticulate with a few punctures 
posteriod^; the suture between the second and third teigites well 
deifined; Kie third and foUowing tergites shining, impunctate. Black; 
palpi piM yellowish; legs ferruginous; tips of the posterior tibiae and 
thrir tll||pi infuscated; -wings hyaline, iridescent; costa and stigma 
pale blipnt, the rest of ‘the venation ferruginous. 

Fa£lt|||«hurch, Virginia. Described from three females (one, t 3 npe) 
recordaiiVunder Bureau of Entomology Number Hopk. U. S. 11197d, 
materiai^collected, and reared September 28, 1913, by Carl Hrinrich, 
who raaords it as a parasite of Phoheihron jpitliecmrn. 

No. 18501, U.S.N.M. 

Genus GNAMPTODON Hallday. 

GNAMPTODON NEPnCT7LAB» new species. 

ThiitlilQ>e(de8 may be readily differentiated from the E-uropean 
geno^rli^by the yellow markmgs of the abdomen and by the stronger 
second 4lrtow of the teigites. 

Femde, —^Length 1.5 mm. Face finely reticulate, posterior orbits 
riuning; ocelli in a low triangle; the postocehar line dightly shorter 
than Ihn oceUocular line; third antennal joint slightly longer than the 
fourth; entire thorax smooth, shining, practically impunctate; first 
teigite wider than long, surface opaque -with fine hnes; the basal area 
of the second tergite smooth, shining, impunctate; second area of the 
second teigite sculptured similar to the first tergite; the base of the 
third teigite •with a complete foveolate suture which curves anteriorly; 
the sixiitre between the second and third tergites finely foveolate; the 
third and foUe-wing teigites shining, impunctate. Black; first four 
jointMltf the antennae, palpi, legs, first two tergites and apical three 
teigita^ yellowish white; •wings hyaline, stigma and basal venation 
pale bittwn, the venation beyond the stigma and basal vein pallid. 

ifoli. —^Length 1 mm. Differs, besides the usual sexual characters, 
from the above description of the female in havmg the basal joints of 
the antennae infuscated, the apical abdominal segments black and the 
posterior tarsi ducky. 

Falls Church, Virginia. Desciibed from one female and throe 
males recorded under Bureau of Entomology Number Hopk. TJ. S. 
111485. Mr. Heinrich records this species as a primary parasite on 
NepUc/ula castaneaefoliMa Clements. Material collected and reared 
by Carl Heinrich. Rearing dates as follows: Female, Juno 28, 1913; 
male allotype, August 19, 1913; male paratypes, June 30, 1913, and 
August 12, 1913 

J}ype.—C&i. No. 18312. U.S.N.M. 
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Genus PHANEROTOMA Wesmael. 

PHAKBROXOMA LASPB7RBSIA, MW Qpedes. 

This species is readily differentiated from other species® Phane 
Totoma by the black body and details in sculpture. 

Male .— Length 5 mm. Qypeus sparsely punctured; su 
foveae deep, punctiform, posterior orbits and occiput rathe; 
somewhat irregularly continuously striate; head below the 
mth irregular transverse striae, just below the antennae 
are continuous from base of one antenna to the base of 
antenna, forming a U-shaped area in which is a shining 
tubercle; head above the antennae transversely striato-^rt||Si^ 
postocellar line subequal with the intraoceUar line; mal<||i.s«pace 
about half the diameter of the eye; antennae 23-jomted, third 
joiat distinctly but not much longer than the fourth; fourtti, jBfth, 
and sixth subequal, beyond that the joints gradually dmamWi until 
near the apex where the joints are subequal and sharply ®teafenti- 
ated; mesoscutum opaque, finely gramdar; notauli weffi^^fe^baed, 
foveolate, posteriorly reticulate; suture between the and 

scuteUum foveolate; scutellum more shining than th^Hpatum, 
sparsely pxmctured medianly, laterally with irregular stiiM^ 
aspect of the propodeum coarsely reticulate with a rathfi|^ 0 orly 
defined small V-shaped area in the dorsal middle; mesQ|jHp^u^ 
shining, with sparse, well-defined punctures, ventrally ^ 
prepectal suture foveolate; sides of the propodeum coarnc®TOica- 
late; first recurrent interstitial with the first transverse^iWntus; 
abdomen coarsely longitudinally striato-reticulate; first ter|^^ with 
two striae predominating which converge until they approtimate near 
the posterior margin; the false sutures strongly foveolate; third 
tergite with the striato-reticulations finer posteriorly and becoming 
concentric; the apical margin of the tergites finely serrate* Black; 
scape beneath, and legs except the piceous apices of the p?psterior 
tibiae and the brownish posterior tarsi, brownish ferruginous; wings 
hyaline, very slightly dusky, venation dark brown. 

Eyburz Station, Eldorado Coimty, Calif omia. Described fnsan two 
males recorded under Bureau of Entomology Number Hopk^IJ* S. 
11477d, which refers to a note stating that this species is parajfitic in 
the larval galleries of Laspeyresia toreuta; material collected andi»eared 
by J. M. Miller. 

Type. —Cat. No. 18418, U.S.N.M. 

Genus BASSUS Fabrielus. 

BASSUS COXEOPHORAE, new species. ^ 

Judging from the description, this species is related to Bdssus 
(MbGt'odm) annulipes Cresson, but the black hind femora will serve 
to separate it from that species. 
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B Length 2 mm. Anterior maigin of the dypeus al%htly, 
narrate; supradypeal foveae deep, punctiform; face 
; a few scattered setigerous punctures; head above the 
d posterior orbits shining without setigerous punctures; 
1 the anterior ocellus raised; postoceUax line slightly 
the ocdlocular line; third and fourth joints of the anten- 
il; mesoscutum shiniog with scattered fine, setigerous 
Lotauli wdl defined and when magnified 35 diameters, 
late; suture between the scutum and scutellum with 
; scutdlum shining; dorsal aspect of the propodeum 
jticulate on a granular surface; mesepistemum s h i n i ng , 
stemauh wdl defined, findy foveolate; first tergite 
one-fiftlsi longer than its apical width, opaque, findy granular; second 
and mbwing tergites shining, impunctate; ovipositor almost as 
loBg<4||fcead and thorax, densdy pilose. Black; labrum, mandibles, 
palj^^ilgalae, and four anterior legs bdow the coxae fulvous; the 
apex^^the intermediate tibiae and a spot at the base and their tarsi 
dudl^nboaterior trochanters fulvous; posterior tibiae with a narrow 
iiiiiiiitlSiih at base and a broader one at the middle, white; base of 
the poflKHdior tarsi with a white spot; calcaria white; wings hyaline; 
venarivll pale brown, the costa slightly darker; pubescence sparse and 
gray. W 

Charter Oak, Pennsylvania. Described from two females (one. 


type), recorded under Bureau of Entomology No. Hopk. U. S. 11135a, 
which refers to a note stating that this species is parasitic on Coleo- 
phora UwcoehryseJla Clemens, feeding on chestnut. Material reared 
by Ca#Heinrich, adults issuing June 3, 1913. 


IVjKMlat. No. 18181, U.S.N.M. 


Genus MICROBRACON Ashmead. 

M1CROBR4COIT COIrBOPHORAB, new species. 

EdNImbles MieroTyraem furiioms (Pyles) but readily separated by 
detain in puncturation and color. 

FnEkHe .—^Length 2.5 mm. Pace shining; eyes very dightly con- 
vergiBg to the mandibles; vertex and occiput shining; postocellar 
line slightly longer than the diameter of one of the lateral ocelli; 
inner supraorbital area finely punctured; antennae 29-jointed, the 
third and fourth joints subequal; mesoscutum shining; notauli with 
seti^rous punctures along their border; suture between the scutum 
andtthe scutellum finely, regularly foveolate; propodeum shinii^, 
impimctate; first tergite with the area defined by the lateral carinae 
rectangular in outline, dightly longer than the apical width; the 
triangular shaped area of the first tergite is well defined and prac¬ 
tically the length of the entire segment; first tergite with the lateral 
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areaa irr^olarly sculptured, tb.e median triangularly B||Kped area 
mth fine, scattered punctures; second tei^te mth. the b^w..zaedian 
area rugose, the remaining part of the segment finely grt^par; the 
following tergites shining, impunctate, except for the 8etigeKp|,pun&- 
tU3:8S under a magnification of 35 diameters. Black; v||dihles, 
inner orbits, spot on the mesoscutum posteriorly, sides of ^h|ii|E^o- 
tum, dorsally, abdomen except the rectangular area of the fii&|fii!^te, 
and small spots on the third, fourth and fifth tergites rufo-feaSppous; 
legs rufo-f^Tuginous except the apical joints on the fomfiptmor 
tarsi, the apical third of the posterior tibiae and their tarsij j^h are 
black; wings faintly dusl^; venation pale brown, stigma ^^^^ta 
darker brown; entire body and legs covered with fine 
which is especially dense on the posterior tibiae and tarsi. 

3£dle. —^Length 2 mm. Agrees in general with the feiaa||||KKeept 
the head and the thorax are entirely black; the abdomen eiMlKt the 
second tergite is black; the four anterior femora, the baas ijjpitmet 
of their tibiae and tarsi are dusky. 

Falls Chmch, Virginia. Described from one female 
male (aHotj^e) recorded under Bureau of Entomology 
U. S. 111355 which refers to a note stating that this 
sitic on OoleopTiora leucochrys^Ja, Clemens feeding on 
Material collected and reared by Carl Heinrich, adults 
7, 1913. 

Type. —Cat. No. 18180, U.S.N.M. 

MICROBRACON HSMIMBNAB, new species* 

The color and sculpture of the abdomen readily distmgi|ih this 
species from any other species which has been placed m this epus. 

Femruile. —^Length 3 mm. Clypeus defined above by transverse 
furrow which connects laterally with two small punctifoim areas; 
the face finely granular, vertex, posterior orbits and occiput polished, 
impunctate; postoc^ar line about half as long as the oc^oculir line; 
antennae 26-jointed, first three joints of the flagellum au|Mqual; 
mesoscutum impunctate, polished; the suture between the teutum 
and scutehum finely, regularly foveolate; scuteUum shining, i^unc- 
tate; propodeum shining, impunctate and without a median ptrina 
or furrow; mesepistemum highly polished, impunctate; first li^i^te 
with the length and width of the plate nearly subequal; the np^an 
triangular area shining and not as densely sculptured as the lateral 
areas, the furrows foveolate; second tergite uniformly coarsely 
ularly reticulate on a granular surface, apical margin shining; pird, 
fourth, and base of the fifth tergite with distinct, uniform granula^jhn, 
which becomes sparser and less defined towards the apex of^|he 
abdomen; ovipositor about two-thirds the length of the abdonpn. 
Black; abdomen except the first tergite and a small median spot^on 
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ELIS ZAETHOISrOTUS, new spedes. * 

Readily distinguished by its black color and yellow m^wcatum. 

Fernet .—Length 14 mm. Qypeus with large confluent natures, 
anterior maigin nearly truncate, supraclypeal suture strong; S^tennal 
foTeae rather sharply defined, smooth, impunctate; front deep, 
confluent punctures; following the inner margin of the eye|^ low", 
roimded carina; head above the supraorbital line and poster^ orbits 
polished with a few widely scattered punctures; ocelli in a kw trian¬ 
gle, each ocellus situated in a pit, that of the anterior one laqifer and 
extending below the ocellus a short distance; postocellar lin« about 
one-third longer than the oceUoccipital line; third anteniud joint 
slightly shorter than the fourth; anteimae with the joint|[^prrate 
beneath; anterior face of the pronotum longitudinally striia|B)elow; 
pronotum anteriorly and laterally with large nearly conflue^|)unc- 
tures, the rest of the surface sTiinmg with small scattered j^^tures; 
mesoscutum polished practically impunctate, longitudinal |H|i|i|:essed 
lines strong; scuteUum pohshed with a few scattered puncin^K sides 
of the pronotum with four strong, oblique rugae and a numlB^ fine 
oblique striae; mesepistemum shining with large, sepa;|^K well- 
defined punctmes; dorsal aspect of the propodeum finelya 
median area with a few lajge, separated punctures, posterxB^O. of 
the propodeum separated from the dorsal aspect by thi»|^trong 
transverse (arcuate m the middle) rugae, posterior face of propo¬ 
deum shining with a few poorly defined striae lat eraUy, sha3|^y sepa¬ 
rated in the sides; side of the propodeum stron^y, obliquely, striate 
posteriorly; legs normal but rather more robust than usual; second 
cubital ceil on the radius slightly longer than the third, the first recur¬ 
rent vein reedved dightly behind the middle of the second, pubital 
cell; the second cubital vein received slightly basad of the middle of 
the third cubital .cell; transverse median of the fore wings slightly 
bdiind the basal vein; abdomen shining, segments with a few fine, 
little separated punctures; pygidium notched apically, the surface 
longitudinally striato-granular; hypopygidium sharply curved api- 
cally. Black; mesoscutum inside of the first longitudinal furrow yel¬ 
low; insect clothed with long glistening hair; wings hyaline, dusky; 
venation pale brown. 

Rio Kedras, Porto Rico. Described from one female collected 
February 1, 1912, by T. H. Jones and given the accession ni|piber 
113-1912, “P.R.S.G.A.” 

Tyfe.-€fit. No. 16243, U.S.N.M. 


N$W BPBGIES OF EYMENOPTEBA-~BOEWB&. 


Genus CAMPSOMERIS Lepeletier. 

CAMPSOMBSIS (CAMPSOMBBIS) FYBTIRA. lum spectos. 

be only a race of Oampsomem fuhoJdrta .Cresson, but 
ith the original description the following differences are 
Female—^no yellow spots on the pronotum; polished 
mesonotum not divided by a punctured line; the femora 
dorsal segment with a continuous band; male—scape 
fa red; second and third abdominal segments not 
anted m the middle. 

•Length 15 mm. Clypeus longitudinally irregular, striato- 
•&e middle, laterally with distinct, separated punctures, 
punctured, divided by an impunctate raised area which 
in the middle; vertex and posterior orbits polished 
widely separated punctures; ocelli in a low trian^e; 
ar hne about twice as long as intraocellar line; 
^udad of each lateral ocellus is a punctiform fovea; 
thickening apically; the apical joint about as long 
as preceding on the outer margin, truncate apically, the 

first joiw slightly longer than the second; pronotum and most of 
the meillptum with large, close punctures; disk of the mesonotum 
not divided by a punctate line; scuteUum with a few large, well 


separated punctures laterally, the median area impimctate; posterior 
margin and sides of metanotum hnpunctate; dorsal aspect of the 
propodeum with rather large, dose punctures basally, apically very 
finely punctured; posterior .face impunctate, shiny, higher in the 
mid^e; the abdomen very finely granular with a few large punctures, 
the api^ segments with close, nearly confluent punctures; pygi- 
diipi;;^nadly rounded apically. Black; mandibles. and scape 
pideo^^ broad band on the first dorsal segment, a band on the 
second &d third dorsal segments narrowed laterally and indented 
median]^’ a narrow band on the second ventral segment and dongate 
spots third ventral s^ment yellow; head, somewhat densely 

so in front, pronotum, mesonotum, and the apical four dorsal 
segments with long red hairs; the femora and the venter, sides of the 
thorax with loixg yellowish hair; sides of the propodeum with short 
appressed yellowish pubescence; legs below the trochanters rufous; 
wings yellowish hyaline, yellow more prominent along the costa, 
apical matgiu of the wings with a dusky tinge which is faintly bluish 
in som^ lights; venation rufous. 

Mc ^.—^Length 12 mm. Anterior margin of the dypeus gently 
roun<^, front up to the upper margin of the emaxgination of the 
eyes (jlosdy, finely punctured; between the antennae a faint raised 
tube:^e, the vertex sparsely punctured; postocellar line longer than 
the ocdlocular line; anterior ocellus much larger than the lateral 
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oceUi; aateuaae fnlviform reaching almost to th.e margin 

of the first teigite, the third and fourth joints subequa^ttronotum 
and mesonotmn shiny with a few fine punctures; dors^Kpect of 
the propodeum as in the female; first abdominal scgSpl^lauch 
longer than the second which is subequal in length witlap^ tbhd; 
the basal four abdominal segments above with a few finefiRactures, 
the apical segments with a number of large punctures; margin 

of the pygidimn broadly rounded with the usual med^pi notch. 
Black; base of mandibles, labrum, dypeus, dorsal margia,(|^ a spot 
on the side of the pronotum, spot on the tegula, a spot jwt inside 
the t^ula, two spots on the scutdlum, a band on the rdwotum, 
broad band on the first three dorsal s^ments (on the thmlHlto band 
is rather broader in the middle where it is slightly edM|h)tate), 
narrow apical margin of the third dorsal segment, ajficshfil^n of 
the second, third, and fourth ventral segments (the se(^4p^tral 
segment has the band broader in the middle) yellow; i scape, 

legs below the trochanters and three apical abdomkial(||||^e]it3 
rufous; wings color of the female; covered with pubsaolilRs as in 
the female with the exception that that on the thorax tiKifee basal 
part of the abdomen is reddish ydlow. 

Mayaguez, Porto Rico. Described from two females 
and one male aUotype collected by C. W. Hooker. S 

Type.—Cat. No. 15078, U.S.N.M. 

Family PSAMMOCHARIDAE. Jp?;;, 

Genus CEROPALES Latreille. 

CBROPAIES SrRBTCEn Vox. . ^ 

Ceropales streUMi Fox, Trans. Amer. Ent. Soc., vol. 19, 1892, p. G2. ^lemale. 

Ceropaksfnaerm, var. oceidentalis Cocebbsll, Ann. Mag. Nat. Sst, ser. 7, vol. 2, 
1898, p. 455. Male. 

The t 3 q)e of Cercpcdes fratema, var. ocddentdlis Cockerell j^t. No. 
15364, U.S.N.H.) is the undescribed male of 0. stretcTm and is 
closely allied to/mterraa but may be distinguished from it by tl^ ydlow 
band on the first tergite. i 

CEROPALES HEOMBXXCAI7A, new spedes. ^ 

Related to dtbopicta Cresson, but may be distmguishedfitey tbe 
almost entirely black four anterior femora. 

Male. —^Length, 8 nun. Antennae as long as the head an<flSiorax 
together. Anterior margin of the dypeus truncate; head Waning, 
front with a few widely scattered punctures; frontal impres^ld line 
faint, poorly defined; postocellax line one-fourth shorter thta the 
ocdlocular line; pronotum shining, impxmctate; scutum shhm*^, the 
middle with large separate punctures; scutellum practically iir^^unc- 
tate as is also the metanotum; mesepisternum opaque with laree, 
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roiiuded; vertex nearly flat; ocdli small; postoceUa;Mb^ ddgktly 
shorter &an the ocellocular line; antennae slender, tm^n^ joint 
but little Sorter than the fourth and fifth; -posterior nSpa< of the 
pronotum without a median impressed line, posterior maJj&l^adly 
arcuate; legs rather feebly spined, the longer spur of tiHEp«>steri<)r 
tibia but little shorter than the post-basitarsus; dlaws wapan erect 
inner tooth; the stemites emarginate on the apical ifigin, the 
emargination on the fourth deeper and subtriai^ular, others 
broadly, arcuately emarginate; ihird cubital cell shortpf on the 
radius ^an the second, the distance between the second|||td third 
transverse cubit! subequal in length with the distance the 

second transverse cubitus and the second recurrent vein;|||Hlffiverse 
median on the hind win^ about three times the width vdn 

beyond the cubitus. Black; antennae beneath and the thi^pburth, 
and fifth joints above rufo-ferruginous; dypeus excepiiii* large 
median spot, which is broader basaJly and narrowed to theilruncate 
apex, inner orbits more broadly below, single line from the-< anterior 
ocellus to between the bases of the antennae, a narrow line on the 
posterior orbits which nearly meets the occiput, narrow posterior 
margin of the pronotum, small spot on the sides of th^ prono¬ 
tum, two paralld lines on the mesonotum which are conl^psnt pos¬ 
teriorly, spots on the side of the scutellum, metanotum, other 
elongate spots on the mesepistemum basally, maigin of'|^e mete- 
pimeron, two spots on the posterior face of the propoden^^isally, 
abdominal segments above and below, narrow bands o|ji |^p &: basal 
margin of the second, third, and fourth tergites and most ^^ he fifth 
tergite yellow; legs black, the anterior coxae beneath, smd|lK|ot sides 
of ’the intermediate coxae yellow; apices of the femora 
on the four anterior ones) tibiae and tarsi rufo-ferru^ous; calcaria 
pallid; -win^ yellowish hyaline, the apices dusky; venation y^owish 
basally, apically pale brown. 

Mayaguez, Porto Rico. Two females, one collected Stasmecj 27 
(type) the other January 25, 1912, by C. W. Hooker, for ■whom this 
species is named. 

3Vp«-—C at. No. 15079, U.S.N.M. 

BATAZOiniS MXTNDIFOBMIS, new species. 

Ferrude. —^Length 10 mm. Anterior margin of the clypene|gentl 3 r 
emarginate, the apex granular with a few large punctures;^front 
viewed from the side very slightly rounded; vertex viewed friiXL in 
front flat; anterior ocellus slightly larger than the lateral ^yceUi; 
postoeellar line slightly longer than the ocellocular line; antio^ae 
slender, the third joint about one-iihird longer than the fourth; 
posterior margin of the pronotum with the normal line-like depres¬ 
sion; posterior margin of the pronotum subtriangularly, emargi^te; 
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Tenation mamy- as in hookeri; emargmation of tlie sterzutes as in 
hookeri. rari^ated "witli yellow and ferruginous; dlypeus 
except jtiSjK^eise spot basaUy, inner orbits (broader below), a line 
from ocdlus between tbe bases of the antennae, narrow 

ppstea^j^^B^ almost meeting on the occiput, spot on the anterior 
margm^^BiflRXtnotum, spot on the sides of the pronotum, posterior 
marg||^HK|Hronotum broadly, tegula except the fuscous margins, 
two fines on the mesonotum which converge posteriorly to 

fo:^ |£||||,spots on the scutdlum, metanotum, two large spots on 
the i^SSiiBcnum, spots on the metapleurae just below the wings, 
posteri^^iiee of the propodeum, the dorsal aspect of the propo- 
deum except in the middle, posterior margin of the metaepimeron, 
two basal segments above and below at base and the basal margin of 
the thili^teigite yellow; legs ferruginous, coxae black, the four ante¬ 
rior onpigpOow beneath, the four posterior ones with a yellow spot on. 
the poG^MOor margin, tarsi yellow, the bases of the joints ferruginous; 
abdomaptacMpt where mentioned rufp-ferruginous; antennae rufo- 
ferrugiMfe to the sixth joint beyond which they are dark brown; head 
and thilmiSGKoept where mentioned black; wings yellowish when 
viewed eertaan lights with a strong bluish tinge; venation yellowish 
to pale brown. 

JiaZa.—Length 6.5 mm. Agrees very wdl with the above descrip¬ 
tion of the female, but has the colors of the abdomen more sharply 
contrasted, the clpyeus without black spot, the yellow on the posterior 
orbits and that on the propodeum is broader, the bases of the four 
posterior femora Mack. Third antennal joint is distinctly shorter 
than thefcRirth. 

Desipj^&om three females and two males collected in the West 
ihdie4|:^T^ type female was collected at Bonwood VaEey near 
Ejng^Plillt^jlgpdca, October 21, at an altitude of eight hundred feet 
on allotype male was collected near Mount 

Gay Jamaica (?), September 23, at an altitude of three 

hundred fe«* in an open space on herbage. One female collected on 
Windward aide of St. Vincent by H. H. Smith. The other specimens 
bore no definite locality. 

Cat. No. 15080, U.SJT.M. 

This is the species recorded from the West Indies by Ashmead as 
Pycnopomp&us mamus. 

Family EUMENIDAE. 

Genus ODYNERUS Latrellle. 

SxLbgenus STENODYNEBT7S Sanssure. 

Group PBECAMPAircrLATI. 

Clypeus mucli longer than wide, apex truncate; head with separate 
distinct punctures; inside of lateral ocelli with a tuberoule, much 
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stronger in male; anterior majgin of pronotum witH fl^'^earina, 
angles subdentate; thorax 'with separate punctures^wi^Guto- 
scutellar sutures fcreolate; scutellum 'with a mec&ah f^M^udinal 
furrow; metanotum narrow, raised, emargiaate m imddle;||n^ mar¬ 
gin of the second dorsal stron^y redexed; suture of seoNPprmtral 
stron^y foTeolate; base of second ventral with a median pos¬ 

terior coxae with a spine. Mostly rufo-ferruginous; -win^llfferoD^y 
dusly. ‘•s- 

Odynems siidewentris Cameron and O. congressensis Camittpii. judg¬ 
ing from the descriptions are similar in color, but the nvil|^p«m is 
quite different. The species of this group may be sepaM^Hir the 
following table: '^^Pir 

Head black and yellow; mesoscutom black; anterior oceUoa hooded; iHjPiotsal 

slightly reflexed, male.janoompanttliMlIlilweck. 

Head rofo-ferraginous or with some black; mesoscutum mostly ferrugbaSMiMkteiior 

ocellus not hooded; third dorsal sogment not reflexed, female. • ■ 1. 

1. No depression behind ocelli; front and posterior orbits with rather clem distinct 

punctures (second dorsal with free yellow spot). hhmvk Bohwer. 

A shtdlow depression behind ocdU; head with poorly defined 'widely separtiited punc¬ 
tures. odonUMitlik Hohwer. 

onnmRns (STEnonvBBRtrs) FSBCAjBCPAiniu.TDS vieraek. 


One male which agrees very well with the oxiginid 4e96li|f!tion of 
this species was collected May 5, 1910, at Albuquerque, rUMUHexico, 
by J. R. Watson. 

ODYnERUS (STBirODTlIBRUS} BU.WUS, new Sfeotas. . 

This noay be the female of frecampaividalus, but the IlililiimoTe 
strongly punctured, and there is a free yellow spot on '>#li,l» eoond 
dorsal segment, as well as some other characters. 

FmaU .—Length to apex of second dorsal 7.5 mm. €lypeus 
striatopunctate; punctures of the head rather large and not eegpwrated 
from each other by more than twice the width of a pane^WR; ffrst 
joint of the flagellum slightly longer than the second; mesc^orax 
punctured like the head; lateral aspect of propodeum findy^'^ttaaato- 
punctate; metanotum not serrate; abdomen punctured la^ttikr to 
head. Rufo-ferru^ous; flagellum above, antennal fovew^»8)!||mgu- 
lar spot indosing ocelli, spot on anterior mesosoutom, etMlPls of 
mesothorax and prepectus black; small spot at eye esaai^ipltion, 
two small spots on middle of pronotum, band on first, secoiEid, and 
third dorsal segments and a small spot on second dorsal y^ow. 
Wings irridescent, venation black. 

Albuqnerque, New Mexico. One female collected May 6, 1910, 
by J. R. Watson. 

Type.—Cab. No. 14306 U.S.N.M. 
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OXg0^VS (STBirODTNERIJS) ODOHTOSCHIUS. nnr ttpedes.. 

to apex of second dorsal segment 7 mm. Gypens 
striato-pa |ailH rf^i»»4ead fnth. small, well scattered punctures, which 
are sepa;M|||^'tii|ii)ili|pach other by Ihree to five times the width of the 
pimctoM^pMlQiliii4pie emaigination of the eye the punctures are 
laiger MphifiliiiylefiiiLed); first joint of the flagellum about one- 
third second; mesothorax with large, close punctures, 

more se pawiti d on the posterior part of scutum; metapleurae 

and aajiiiier part oiijlatro-propodeum finely striate; posterior part of 
the radel^ the prc^nieum with nearly confluent punctures; abdomen 
doselyr^^unctoied. |lufo-ferruginous; flagellum above, a spot (nar¬ 
rowed . |«)steriorly afl^d emaiginate medially anteriorly) enclosing 
ocelli, s|iot on.antwiif: mesoscutum, prepectus, sutures of metathorax 
and a.^^t at baae.Oi|9eoond dorsal segment black; apical matgios of 
the fira^isul seooB44trsal segments broadly yellow; costa and stigma 
trntn irii|||ri_ venati^ iple brown. 

Para^^ diSsm uaidiaving small yellow spots at the emargiaatlon 
of eysiii^twosfMiliifa middle of pronotum. 

Las €l^oes, Ne^ Mixico. Two females, the type, “Ckll. 5091.” 

Type. —Cat. No. 14307, U.S.N.M. 

ODTUSKUS (STEHOmntERXJS) ODORTOSCHIUS, var. DICBROUS, saw vatiety. 

Female. —^Lei^th of*apex of second dorsal segment 7 mm. Differs 
from the typical fonn in the absence of black markings and in the 
presence of a yellow ^ot below the tegulae, four yellow spots on sec¬ 
ond dorsal and a yellflfr band on the third dorsal segment. 

Las Cruces, New Mexico. One female collected October 5, 1896, 
by Pj^ T, D. A- CodFereU. 

Nt^MlIOS, U.S.N.M. 


OggH Bgg ||j(yBWODYireRTrS) AKACAKDIVOltA, new apeetea. 

Pehi^d to OdyESlMts (,8tenodynemts) avMrcdis Robertson but may 
be separated from lhat species by having the anterior face of thefirst 
tei^te sculptured, the more sharply dentate dypeus and in being 
general more coarsely punctured. 

Female .—^Length 11 mm. Gypeus slightly longer than wide, the 
anterior maigin deatate, the teeth broad and obtusely truncate, the 
smface coarsdy sliriato-punctate with' a carina running down each 
toolh; frontal carina flattened and with a median fovea; head 
coarsdy, distinctly punctured, no tubercule behind the lateral ocelli; 
postoeellar line ^stinctly longer than the ocdlocular line; antennae 
thickened apioalKy, the third joint about one-half longer than the 
81022*—Pro^.N.M.Tol.49—15-^16 
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fourth.; pronotum ptmctured similarly to the vertesjf .the lateral an¬ 
terior angles not dentate; mesoscutum ^d scutdllum punctured 
similarly to the pronotum; the scutum with faintly^dieaied notauH 
posteriorly; the metanotum with, widely separate puneMjpes; mes- 
epistemum more sparcely punctured than the mesoscutoK propo- 
deum coarsely, closely puncttired, almost reticulate witholil^idges or 
devations; first tergite very coarsdy puncturedi anterioiirt^ as to 
be almost reticulate, posteriorly the punctures »re mor4g|P*rated; 
the second tei^te with distinct, wdl defined punctursll^basally 
and apicahy; the median area with setigerous pukicturee di|N|Becond 
stemite with sparse, wdl defined punctures; thb^tans^bljffite the 
first and second stemites strongly foveolate; 
dypeus, frontal carina, a dot at the emaiginatiisp of ll£$4^^Pi|)ot 
on the superior posterior orbits, the anterior m^an area pro¬ 
notum, tegulae, spot below, metanotum, propodeum, first’^iSSli^ent, 
narrow apical margin oi the second tergite, dafk rufous; legs except 
the anterior coxae dark rufous; antennae ruf()us to the si^ joint, 
beyond that, brown; wings dark smoky; venation black. 

Miami, Florida. Described from one female collected August 13, 
1913, by £. R. Sasscer and recorded as feeding on Aruicardmm exedsum 

Type. —Cat. No. 16853, U.S.N.M. 

Subgenus OBYXTEiS'D'S seasu sttlsta. 

ODTHERUS MARGABBTBU.US, nevlmneies. 

This species can be readily separated from all olheriiiiierican 
species by the bright red second tergite, legs, ahd dense yaa^^bair on 
the body. In structure it is also different fromimany of th^American 
species as the following description will show. 

Female .—^Length 8 mm. dypeus wider than long, gently evenly 
convex, the anterior margin produced into ai broad tooth which is 
deeply emarginate, the lobes beii^ obtusely pointed and well defined, 
the surface with sparse, well-defined pxmctures which are smaller 
medianly than apically; the head below the supraorbital line with 
dose, d^tinct punctures which aroimd the antennae become conflu¬ 
ent; vertex and posterior orbits shining, with sparse, well-defined 
punctures; postocdlar line subequal with the oeelloculaur line; fiagel- 
lum short, thickening apically, the third joint distinctly longer .than 
the fourth aund fifth which atre narrower basally; propotum wi^,dos6 
rather small punctures; mesoscutum more sparsely punctured;, punc¬ 
tures denser laterally; notauli well defined, extending to the.b^e of 
the scutellum, diverging from the anterior third; suture between the 
scutdlum and scutum fibndy foveolate; scutelliun sinning, more 
d^ely punctured posteriorly, parted by a faint me^an fuosrow; 
metanotum slopii^, opaque, finely granular with a few large, irregular 
punctures; propodeum sculptured similar to the metanotum, without 
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a concave area'«lbd vathout ridges or teeth.; abdomen s h i ning , when 

highly magoiSed^bhe apical segments are finely granular; first ^rgite, 

about fou4 .fames'^ wide as long; the second tergite one and oner 

third tini^ as wide as long, the third tergite retracted; pygidium 

poorly d^aed. Blb.«k; palpi and mouth parts brown; band on the 

posterio^feiai^in of the first tergite, the second segment except a recr 

t n.ngp da^pot on tUe basal middle of the stemite and tergite, legs 

beyond Mie apical third of the femora, bright red (this color is not due 

to-cyanide); body densely clothed with black hairs, those on the 

second tei^te becoming shorter and less black; wings dusky hyaline; 

venation black. 

JfoZc.—Length 8 mm. Gypeus yellowish white except the apical 
Tnargin which is piceous, surface with appressed, glistening white hairs 
with a ,few large erect hairs interspread; second stemite without a 
black spot; wings sli^tly paler than in the female. Otherwise the 
characl^ ^ven for the opposite sex apply well to this sex. 

TrouHesome, Colorado. Described from one female (type) and 
two malfs (one allotypt) collected at an altitude of 7,345 feet, June 8, 
1908, by S. A. Rohwex. 

Type.—C&t. No. 18526, U.S.N.M. 

Family SPHECIDAE. 

Genus DI012>0NTUS Curtis (not Auctorum). 

Neofoxia Viebbok. 

Diodontus Cubtis, Brit. Eot., vol. 11,1834, p. 496. 

Type.—Psen poZZipeaPanzer (Original designation). 

Neofoxia Vibbkok, Trane. Amer. Ent. Soc., vol. 27,1901, p. 338. 

Type.^P8en atrata Ilanzer (Original designation). 

According to the published synonymy Psen paUipes Panzer and 
Psm airaia Panzer aretthe same. Therefore by synonymy Neofoxia 
Viereckbecomes isogei!;ot 3 ^ic with Diodontus Curtis (not Auctorum). 

Genus XYL.OCEL.IA, new genus. 

BiadotOua Shttcxabd anj of Authors. 

When Curtis originally founded his genus Diodontus he stated that 
the type was Psen paUipes Panzer. In 1837, having discovered his 
error, he wrote that what he figured as Diodontus paUipes (Panzer) 
was Pemp%redon tristis Van de Linden and therefore seems to consider 
Van de linden’s species as the type of Diodontus. This he had no 
right to do, because, “When in the original publication of a genus, 
one of the species is definitely designated as type, this species shall be 
accepted as type regardless of any other consideration.” ^ Curtis 


I Science, n. s., vol. 26, No. 668, Oct. 18, 1907. See also opinion 65 oC Intemations^ Coxuniisslon on 
Zoological Komenclatare.. 
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definitely said “type of the genus, Psen paUipes 'SKUmns" . He did 
not say, type of the genus Psen paUipes Panzer as d||mg|jBMd by me; 
therefore Psen pdRipes Panzer (not Curtis) musISfee type of 
JHodontus. This is unfortunate as Diodontits -wilUll^^ group 
of insects known as Neqfoxia and belong to PsemSste. Tk^^BAaSonhis 
of Sbuckard and authors is without a name, Ind may ^ called 
Xylocelia, The type of Xyheelia is Diodontm hctidmk^/ii^ca, 

i^- 

Genus PSEN Latreille.^ 

PSEN (MIMBSA.) SIODESTA. naw 

Male .—^Length 6 mm. Anterior margin of '^|^^||HKH^||||||^tate; 
frontal carina complete from the anterior o(flyS^Njii||lpi;. the 
bases of the antennae, not strongly raised; Aitit coan^lpHliiato- 
punctate; vertex shiny, finely pimctured; oceUrmafly an ©^lateral 
triangle; the postocellar line much shorter thw tihe ooelloci^ line; 
antennae very slightly thickened apically, derfely clothed with pale 
pile, the third joint much longer than the fourdb; mesonotum coarsely 
striato-punctate in the middle, anteriorly thefetriae are more promi¬ 
nent, laterally sparsely punctured; scutellumy shiny, sparsely pimc- 
tured; propodeum with triangular-shaped basal depression, coarsely 
punctured, the sides and posterior face coarsely reticulate; petiole 
long, almost as long as to the apex of the bind4emora, when the hind 
legs are stretched longitudinally; petiole t il w li B a te idersally, uni- 
sulcate laterally; abdomen shiny, practicahy Black; 

cheeks, face below the antennae, pleura a^'ifffiqpCHde^ai^eiisely 
dothed with silvery pile; tarsi pallid; wings di;^|i^(.hyaliiQe, b^descent; 
venation dark brown. 

Mayaguez, Porto Rico. Described from three males. No collector 
given. • 

Type. —Oat. No. 15081, U.S.N.M. * 

Genus AMMOBIA Billb«H>0. 

AMMOBU. SPnnOER (Xitbl). 

A male of this species was collected by Bhther in the Blue 
Mountains, vicinity of Gordon Town, Jamaicay 

Genus L.ARROPSIS Pattl^n. 

LABROPSIS GRi^CXLIS, new species. ^ 

Related to eonferta (Pox), but may be distij|g«ttshed from* that 
species by the greater distance between the eyesmt the vertax and 
yellowish wings. . v - 

FemdU .—^Length 10 mm. Anterior margin of thwdypeus rotmded, 
indistinctly dentate laterally; head with distinct, sepsrated punetures, 
which are more widely separated along the median liha; space between 
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the eyes at tbA top slightly greater than, the length of the second, 
third, and,|t«rth antennal joints; first joint of flageUiim distinctly 
shorter Ae second; dorsal margin of pronotmn ■with a median 
notch; mth fine, distinct, close pimctiires; scuteUum not 

impr^^MWoesal surface of propodeum fnth a raised area which is 
'pointe^^plppriofiiy, with transTerse fine striae, and a median longi- 
tudintJH^^; ^es of propodeum finely punctured; third cubital 
ceU IohKb the radius than second; pygidiiun about tmce as long 
as thet^ppmdth, rounded apically, with a few scattered pxmctures. 
B1nr1rji|||i|ffldnn and tarsi rufo-testaceous; first three abdominal seg- 
ments^jpaMij^ color; wings hyaline, yellowish; venation yellow. 

jfcfoj^i—LKigth 8 mm. What may be the male differs from the 
descriptkm of the male of conferta as follows: space between the eyes 
at vei^ greater than the second, third, and fourth anteimal joints; 
scut^||p:'nat impressed. Differs from the female in the hyaline 
wings,{.^i^tly darker venation and in being rather more coarsely 
sculp^MN. 

D enii^; Cdorado. One female collected August 1 (type). One 
male F. Baker Collection, Colorado. 

TypajMDat. No. 14409, U.S.N.M. 

LASROPSIS DOIiOSAITA, new spectes. 

Superfieiahy like vegata (Fox), but is very distinct from that spe¬ 
cies. In Fox’s table it runs to ddlosa (Fox), from which it may be 
separated as follows: Length 13.5 mm.; abdomen black; stiise of 
the posterior face stronger than those of the sides of the propodemn; 
a narrow, area (m each side of the frontal line sparsdy punctured; 
tarsi btadav Female. 

GkMlpi: .Wadiington. One female collected by J. A. Hyslop, 
AugiMpi|4(iill. Carrying a female Orthopteran belonging to the 
geniK^i^nmmia. 

2Vf^*-14408, U.S.N.M. 

Genus PIAGETIA Kitsema. 

JOUifmorMna Shitckasd 1840 not Hope 1887. 

Turner^ states that DicronoriiiTMtShuckard should replace Piagetia 
Ritsema (1872) because Diemnorhina Hope 1837 was emended to 
JKcrmm'lmM. This is not in accord with International Code of 
Zod^cal Nomendature. The emendation of DicramrMna Hope 
will $ rank as a synonym of the same genus, and DicramrMna 
Shnakard being preoccupied, can not replace Piagetia Ritsema. 


1 Ann. Mag. Nat. Hist., ser, 8, vol. 9,1012, p. 199. 
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Genus PI SON Jurine. fe»,. 

PISON AXTREOSEBICBITM, nev species. 

This may be a dark form of Pism peletieri Le 
the specimens haye the second dorsal mostly black 
description is very short, it is impossible to say "with 
following points will serve to separate this species 
Turner: Space between antennae subequal with 
antenna and eye; postocellar and ocellocular lines 
sulcus on the front; larger; etc. P. (mreos&nemm, 
the same group as TnargvnMum, Smith and amiveTvbrti 
does not agree with the descriptions of either of 
mrifex Smith, to which aureoseriemm seems to be 
may be separated by the facial pubescence 
the femora and trochanters entirely ferru^ous; 
ment is nearly all ferruginous. 

Female. —^Length 11 mm. Clypeus about tmce as wide as long, 
apex tnmcate, sides hardly angled; distance betwsim antennae at 
base subequal with the distance between an antenna.and eye; no 
median frontal sulcus; the distance between the eyes at clypeus not 
quite twice as great as at distance between them at the vertex; 
emargination of eyes not quite twice as deep as the Iwigth of pedi- 
ceUum; third antennal joint distinctly longer than ocelli 

in an acute triangle; postocellar and oceUocular liaj|it||||||||gp^ 
with fine, distinct punctures, which are quite clos»|||||p^gl|^^ pro- 
notum rounded, but little bdow the top of mesonotii^liil^lIlK^aotum 
with the punctures larger and more separate than ttirimiirf itbn head; 
dorsal aspect of the propodeum with a strong medi^ia'lndfipf in which 
th^e is a carina, and obliquely striato-punctate; pi 9 {i^e#>r face of the 
propodeum strongly, transversely striate, and with a paedian 

sulcus; abdomen j^ely punctured, first and second diP^s^pueats 
feebly depressed apically, and the second slightly constrin^ basally; 
recurrent veins and transverse cubiti interstitial; petiole and second 
cubital cell subequal in height; third cubital about twice as Iqng on 
the cubitus; transverse median distinctly beyond the basal.,^.^lack; 
mandibles, palpi, three basal joints of antennae, tegulae, legsh-below 
coxae, ^t dorsal segment except a spot at base and apicaimirgins 
of the following s^ments ferruginous; insect abundautly^fiip^ed 
with golden pile; wings hyaline, venation testaceous, siagmii^S^ker. 

Male.—The male agrees well with the female except thi^pillpeus 
has a strong, acute median tooth. 

Duaringa, Dawson District, North Queensland, Ausferailia>*si||wen 
females and five males from W. F. H. Rosenberg. 

Type. —Cat. No. 14264, U.S.N.M. 
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^ nSON (PARAFISOS} KRTTHROGASTRIJU, 110W spedes. 

rona the deseription this is colored similax to fertinax 
I that species has “the scape short, scarcely longer than the 
I of the flagellnna,” the eyes narrowly emarginate and other 
jference. P. (Parapison) m/throcerum (Kohl) has the 
gely black. 

-Length 6 rmn. dypeus nearly three times as wide as 
|tly produced in the middle, the production having a broad, 
ite process; space between the eyes at the clypeus about 
greater than at the vertex; space between bases of 
about half again as great as that between the antenna and 
a/WjEtj obscure impressed line from anterior ocellus, oceUi in an 
triangle; postoceUar line about one-fifth lorger than the 
|l^line; a transverse sulcus behind ocelli so the vertex appears 
^ClfNB lojger than the two following joints; antennae short, 
^it^aint subequal with the second and fourth; head finely, 
ttured; pronotum long, not depressed below the mesono- 
and mesoruotum very finely, closely punctured; dorsal 
rthe propodeum subequal in length with mesoscutum, a 
strong ihedian sulcus, which has a median carina, finely obliquely 
striate; sides of the propodeum separated from the dorsal and posterior 
aspects by a carina, very finely striato-punctate-; posterior face of the 
propodeum finely, striato-punctate, with an incomplete median sulcus, 
the ventral margin foveolate; abdomen finely punctured, apical 
margin of three basal segments depressed, second ^ghtly constricted 
basaUy; first recurrent vein slightly basad of apical third; second 
recurrent vein nearly interstititial with the (second) first transverse 
cubitus^ (third) second cubital nearly pointed on radius; transverse 
me(Uii|teore than half its length basad of basal. Black; mandibles, 
palp^Kennae, legs below middle of trochanters, and abdomen fer- 
ruginOTB; face, bdow antennae and pectus with silvery pile; wings 
hyalitw, iridescent; venation testaceous, stigma and costa brown. 

Bt^ixga, Dawson District, North Queensland, Australia^ One 
fem^ from W. F. H. Rosenberg. 

Type. —Cat. No. 14265, U.S.N.M. 


Genus NYSSON Latreille. 


NYSSON (BATHYSTEGTTS) BASIRUPITS, new species. 

itesembles to some extent Nysson armatus Cresson, but may be 
readily separated from that species by having the four anterior legs 
bla^. 

F^mdle *—^Length 5.6 mm. Anterior margin of the clypeus broadly 
rounded; distance between the eyes at the clypeus about half the 
distance between them at the vertex; head finely granular with a few 
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laxge ptmctures; ocelli in a low triangle; postoeeUar 
shorter than, the ocellocular line; the intraocellar area r| 
notum finely pnnottiied with a number of large close pun^ 
are denser anteriorly; souteUTim punctured like the 
mesepistemum punctured like the mesonotum; propoi 
punctured; dorsal aspect separated from the posterior 
a Carina, apicaUy the dorsal aspect has three carinae 
united in such manner as to form a double U, whi<3 
anteriorly; legs practically without spines; venation 
third cubital cell very narrow on the radius, the distance bf 
second and third transverse cubiti being subequal with 
between the second transverse cubitus and the first recu 
abdomen shiny, a number of small, well defined and w§ 
pimctures; pygidium about one and one-half times as lo 
the apical margin nearly rounded. Black; narrow post| 
of the pronotum, tubercule, two spots on the scuteUum, 
eral spots, bands on the tergites from the first to the fon 
(those on the first and second segments are broad) white;: 
nal segment, except where mentioned, and the post 
rufous; densely clothed with yellow pile which is denser, 
and cheeks; wings dusky hyaline; venation dark broT 
slightly thickening apicaUy, the third and fourth joint^ 
length. ^ 

Mayaguez, Porto Bioo. Described from one female ' 
uary 27,1912, by C. W. Hooker. 

I]fpe. —Cat. No. 15082. U.S.N.M. 


lated 


r Jan- 


Genus CBRCERIS Latrellle. 

CBRCBRIS lilAJRGARSTELLA, new species. 




Apparently related to Oerceris festiva Cresson, but may ,'Sli^E'eadily 
separated from that species by the different colored ante Mi^ and 
the yellow propodeal indosure. 

Male. —Length, 9.5 mm. dypeus gently convex; anteric^:0aj^in 
feebly erenulate; frontal camia strong; ocelli in a low il^^gle; 
postoeeUar line a little shorter than the oceUocular lin^^ead 
eLosdy, regularly punctured except the area around and imk>sed 
by the ocelli, which is shiny, but more sparsly punctured; an%anae 
normal, third joint subequal in length to the fourth; mesorttum 
shiny, with a few irr^ular ptmctures; mesopleura with rathertege, 
dose punctures; propodeal indosure shiny, impunctuate; .|lft^o- 
deum shiny, with a few widdy scattered punctures; ste in li bu n 
rectangular in outline and without a triangularly shaped depreAon; 
abdomen shiny, with a few scattered punctures; pygidium awaut 
one and one-half times as long as broad, nearly paraJld-sided,lthe 
apex truncate; last ventral abdominal segment deeply, arcudllly 
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emargmalB, the lobes rather narrow, rounded apioally. Black; spot 
on the of mandibles, dypeus, inner orbits to a little aboye the 
antennil^, supraolypeal area, a narrow line on the posterior orbits; 
pronot^, a spot on the t^ula, a large spot below the tegola, a 
8malle^|ii{K>t bdow this large spot, scutellum, pxopodeal inolosure, 
elongM spots on the side of the propodeum, apical margin of the 
first qlKlte, apical margins of the second, third, and fourth tergites 
(broSi)V laterally, bands on the third and fourth narrower) yeUow; 
l^s-..1pliiek; trochanters, the apices of the four anterior femora 
beneaill^, the four anterior tibiae and the basal half of the posterior 
tibiaes^^roader beneath) yellow; wings dusky hyaline, dear, basally, 
iridesaint; venation dark brown; stigma pale brown; head and 
thoraitt dothed with erect gray hair; flagellum beneath piceous; 
laterM^pots on the second, i^d, and fourth stemites yellow. 

IjifjOkaez, Porto Rico. Three males collected by C. W. Hooker, 
Janaiw29,1912. 





CEITEilL NOTES ON THE SUBSPECIES OF THE SPOTTED 
moWh, STEIX OCCIDENTAIIS (XANTUS). 


By Hasbt C. Obeehomee, 

^ the Biological Svrvey, United StcOes Department of AgricuMre. 


Tbeifimr current subspecies of Strix oeeidmtaMs, with the geo- 
graphi||l range apportioned to each, are as follows: 


Si 



srscs. OCCWSSTAISS OCCIDBITTAUS fCastils). 

m oeeidentale XAimrs, Froc. Acad. Nat. Sci. Phila., 1859, p. 193 (Fort 
> 11 , California). 

. California and northern Lower California. 

# STBIZ OCCZDBirrAlIS CADEINA (Menlam). 

SyrMan oeeidentale eawrinum Mwbbiam, Aiik, vol. 15, January, 1898, p. 40 (Mount 
Vernon, Sksgit Valley, Wadiington). 

Southern British Columbia, south through western Washington and 
western Oregon to central California. 

snux OCemBNTAXIS HUACHUCAE Swaith. 

SiridINxeidentaUe hiiachuese Swasth, Univ. Calif. Publ. Zool., vol. 7, No. 1, May 
91,1910, p. 3 (Huacbuca Mountains, Arizona). 

Arizona, New Mexico, Colorado, and central western Texas. 

ip' STBIX OCemEHTAUS EUCmA (Xelsoa). 

j5|fpum oeeidentale Iveidum Neuson, Froc. Biol. Soc. Wadi., vol. 16, November 
iSO, 1903, p. 152 (Mount Tancitaro, Micboacan, Mexico). 

St^ss of Guanajuato and Michoacan, Mexico. 

Es||l of these forms was originally described from a single specimen, 
and We species is stiU uncommon in museums. Becent collecting for 
the Hhited States Biological Surrey has resulted in the acquisition of 
eight adult specimens of Strix ocdd&ntalis TmacTmeae, all in fine adult 
autiEpm plumage, six of them from New Mexico, the others from 
Aiiz^a. The types of Strix otsddentdlis caurma and Strix oeddentaUa 
lucim are also in the Biological Survey collection; while in addition 
the llnited States National Museum possesses the type of Strix oed- 
den^is ocddentcdis and another California specimen; one adult Strix 
oasi^Untalis ludda from Guanajuato, Mexico; and a practically topo- 

Through the kindness 


of Strix oceideviaUs TmacTmeae. 


Proceedinqs U. S. National Museum, Vol. 49—No. 2106. 
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of Dr. Joseph Giiimell I have been able to examine the tj|» of Strix 
Qcddentalia Tvmehucae; and Dr. Louis B. Bishop has obli^pgly sent 
two specimens from New Mexico, together with three from|jl^rizona, 
and two of Strix oceidenialis oeeidefntalis from California. Hibrou^ 
Mr. H. S. Swarth it has been made possible to borrow qpe more 
specimens of Strix ocddentalis ocddeniaZis from California, Hfhich he 
had brought together for a further study of his Strix oe^mt<dis 
Tmaehvme. He, furthermore, very courteously offered the wiiter the 
use of his manuscript notes made with the view of publishizig a sup¬ 
plementary account. The above material, altogether 31 spoilsmens, 
including 2 in juvenal plumage, constitutes by conadedMe the 
largest series of birds of this species that has ever been n't 

one time. A careful study of these for the purpose of id ijpCjii ng 
specimens in the collection of the Biological Survey, compjfc^tsome 
surprising as well as interesting conclusions, which seem 'vni^y of 
printed record. 

The eight adult examples from New Mexico, together witillthe six 
from southern Arizona, represent what should be typical Strix oeei- 


denicdis Tiuachucae. This race, quoting the original des<^^tion,* 
differs from Strix ocddentalis ocddentalis as follows: ; 


“Similar to Strix ocddentalis ocddentalis (Xantus), butMightly 
smaller, and conspicuously paler; white markings more opusive 
and dark areas less deep toned.” W 

An eixhaustive comparison of this series of 14 adults fi^^ .New 
Mexico and Arizona with typical Strix ocddentalis ocdder^emjUlAayia 
that all but one of the characters given to separate Strix oofpHiaiJta 
hmAucae are merely individual. The difference of size is in^^der- 
able and inconsequential, as the appended measurements dem^lptate; 
while the supposedly most important distinction, that of the^U^ter 
tone of the dark areas, appears in but five of the fourteen spe|^ens, 
and many of the others are even darker than normal Strix oa^mtcdis 
ocddentcdis! A single bird from Tucson, Arizona (No.84433,U.I^N‘.M), 
is the palest of the present series, being, in its light rufescent^own 
coloration, very much like the type of Strix ocddentalis JmadiAum, but 
evm lifter and more rufescent, with more tinge of ochraceous f^H ie 
face and lower parts. A specimen from the Santa Rita MountairapTo. 
241139, U.S.N.M.), some 30 or 40 miles south of Tucson is, howewias 
dark as the type of Strix ocdderdaTis caurirta,, the supposedly dcB^t 
form of the species. Other examples from New Mexico areevendtKer. 
Thus, li^t rufescent birds like the Tucson specimen above mentifced, 
together with others nearly as light in grormd color, from New M&co 
and Arizona, are found geographically intermingle with dark birds, 
and must be considered, therefore, merely as representing a ollor 
phase. There is, likewise, nothing but individual variation in%he 


1 Swlih, UdJv. CaUt PuW. ZooL, toI. 7, No. 1, May 28.1910, p. 8. 
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dark mottling on the legs and feet of these specimens, so 
an not be a racial characteristic. The only characters, so 
can discover, which will distinguish 8trix ocddentaUs %vxh 
Sins oedd&nidlis oaAdentdlis are the laiger white markings 
!ars, cervix, superior wing-coverts, and posterior lower parts; 
ith the paler, often whitish bars on wing-quills and tail- 
This increase of white is most conspicuous and most nearly 
on the scapulars, only average on the other parts; but 
;ether, seems sufficient for the recognition of the Arizona 
itingui^ed from that of California, 
er subspecies described as Symvum ocddentaHe lueid/wm, from 
MounilDrancitaro, Mchoacan, Mexico, by Mr. E. W. Nelson,^ was 



diagni 

it 



the 

Sinx 


as follows: 

and with much less yellowish buffy suffusion throughout 
oeddentale; white markings larger and clearer white.” 
e is identical in all respects with a specimen from Taylor 
iiro Coimty, New Mexico, except for being not quite so 
as the latter. As a matter of fact, most of the birds in 
Mexico and Arizona series are fully as dark as the type of 
'.entaUs lucida, several of them even more deeply colored. 
Anothet Mexican example, from Guanajuato, is the same as Sirix 
ocddei^is lucida from Michoacan, thou^ somewhat lighter than 
the type, with almost immaculate white legs and feet and more 
restrictiid white markings on the upper surface. From others of the 
ArizonS and New Mexico aeries it can not be distinguished. Since, 
lore, all the characters valid for the separation of Sirix ocd- 
Tnidda from Strix occidentaMs oedderMis are the same as 
tinguishing Strix oecidentcdis Tmadmcae from Strix ocddenUdis 
xlis, it follows that Strix occidervtalis lucida and Strix oecidenkdis 
I are identical. Thus the name of the Arizona race becomes 
enlcdia lucida Nelson,* because this name has several years 
over Sirix ocddmtalis Tmmdmcae Swarth.* 
above comparisons necessarily involved an examination of 
imtedis caurina, from Mount Vernon, Washington. This was 
ally described " as differing from Strix occidentaMs occidentaMs 
prin^aUy by reason of darker general coloration and reduced white 
gs. The before-mentioned specimens from California prove 
. reasonable doubt that Strix occidentaMs caurina is a synonym 
I ocddcfdxMs ocddentalis, for all its peculiarities are to be found 
these California birds. Many of the specimens of Strix oecir 
Ms lucida from Arizona and New Mexico are fully as dark above 
I Strix ocddentalis caurina, and some are even darker; several are 
as^ark below, with nearly the same amount of ochracoous suffusion 




1 Proc. Biol. Soc, Wash., voh 16, Novemte 30,1003, p. 152. 
a Univ. Calit Puhl. Zool., vol. 7, No. 1, May 26,19X0, p, 3. 

»Merriam, Auk, vol. 16,1898, p. 40. 
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Wing. Tall. 


Four znales iStrix occidentalis occidentalia), from Calf- 

fomia. 

Seven males (Strix oceiderUaUa lucida), from Ariscna 

and New Mexico. 

SfxfemQles {Strix occidentalis occidmtalis), from Call- 

fomia. 

Onefemale (8&rix occidentalis occidentalis), from Wash¬ 
ington... 

S^fexnalos (Strix occidentalis lucida), from Arizona 

and New Mexico. 

Two females (Strix ocddentaXls lucida), from central 
Mexico. 


Thi8 reduction of the four described and currently recognizel sub¬ 
species of Strix ocdderUalis to two closely allied forms is a surprising 
conclusion, in view of the wide geographical range of the spe&s— 
from central Mexico to southern British Columbia—and also Jkthe 
well-known tendency of owls in general to form numerous geogiShi- 
cal races, but it is inevitable from an examination of the maSlal 
now available. The only other course possible is to reduce 
to a single form. The present result is, however, nearly paralMed 
by the unexpected, but none the less apparently correct concluSon 
by Mr. Eobert Ridgway ‘ concerning the lack of any recogniz|ble 
subspecies in Otus ^mmeolus. It shows, too, that geographic^ or 
physiographic analogy, though of considerable assistance in working 
out geographical races, is an unsafe guide alone. 


1 Bun. U. S. Nat. Mus., No. 60, pt. vi, April 8,1914, pp. 728-730. 
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estigation lias r^lted, furthermore, in the interesting dis- 
at there are two wdl-marked color phases in Strix occiden- 
lighter of which is of comparatively rare occurrence. One 
phases is characterized above by a deep dove brown ground 
low by marlnTiga of similar color, and is represented by many 
ecimens in the Arizona-New Mexico series, as well as by the 
Syrnmm oedderttale cmnrmti Merriam and Syrmum ocd- 
luddnim Nelson. The other phase is rather light rufescent 
hove, with similar markmgs below, and is exemplified by the 
from Tucson (No. 84433, U.S.N.M.). Between these two 
there are various intermediates, represented in our series by 
es of Strix ocddentaMs occidenialis and S^ix ocoidentaUs 
several further examples from Arizona and New Mexico, 
ipecimenfrom Pasadena, California (No. 135190,17.8Jf.M.). 
her point, which the measurements bring out, and which seems 
of notice, is that the female in this species is but little larger 
.e male, showing much less difference in this respect than is 
mong owls. 

ew of the above condusions, the races of this species will now 



STSIX OCCmSinrAUS OCCmBNTAUS (Xantus). 

Symivm ocddentde Xa-ntus, Pioc. Acad. Nat. Sci. FMla., 1859, p. 193. 

Symium, oeddmtale cmmnum Mebriam, Auk, vol. 15, Jauuaiy, 1898, p. 40. 

Ty^-hcalUy .—^Fort Tejon, California. 

Qeopufhiccd Mstrilution .—^Pacific coast region of the United 
States, in Washington, Oregon, and California; also north to southern 
BritisiL Columbia; south to northern Lower California; and east to 
eaatillix Cahfomia. 

—^Male: Total length (in flesh), 436.9 mm.;* 
extete of wing, 763.* 

Female: Total length (in fledi), 431.8-489 (average, 463.6) mm.; * 
extent of wing, 1041.4.® 

SHle:* Wii^, 301-322 (average, 309.8) mm.; tail, 200-204 (202); 
exp^d culmen, 29.3-32 (30.9); culmen from cere, 20.5-21.2 (20.9); 
tar^s, 51-54.5 (52.5). 

Female: ® Wing, 304-315 (average, 309.9) mm.; tail, 193-213 
(204.9); exposed culmen, 30-33 (31.7); culmen from cere, 20-23.8 
(22®; tarsus, 53-54 (53.7). 

—-4ft-1. . 

1 .Measurements In this paper are in millimetersi and have been tahen as esiplained in the writer's artiole 
on mtoMes ijirescem (Proc. U. S. Nat. Mus., vol. 42, August 29,1912, p. 533), except for '*oulmcn from cere," 
which Is the chord of the culmen taken from the tip of the maTcii^ to the anterior edge of the cere* 

2 One specimen. 

» Three specimens. 

* Pour specimens, from Califomia. 

• Seven specimens, from California and Washington. 
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Detailed measurements of the specimens of this race ex 
as follows: 

Meamrementa of spedmena of Etrix ocddentalia oceidentaUa. 




1 Used }q measarement averages on p. 255. ^ . 

> Type of Symium ocddmtvle Xantus. w 

I Type of Symium ocdderitale cauiiaum Merriam. ^ 

STRIS OCdDEirrAXIS LXTCIDA Reteon. 1^ 

Symium oemdentale luevdum ITbIiSok, Proc. Biol. Soc. Wash., vd. 16, NoiilBiiaber 
30,1903, p. 152. 

Sirix ocddentalia hvmhucx Swasth, tTniv. Calif. Publ. Zool., vol. 7, Ko. 1, May 
26,1910, p. 3. 

Type4ocality. —Tancitaxo, Mchoacan, Mexico. 

QeografTmaL disiHhvMon .—Southwestern United States and n||rth- 
em and central Mexico; north to Colorado; west to Arizona; smith 
to Mchoacan and Guanajuato; and east to western Texas, eaa|pi 
New Mesico, and central Colorado. ? 

Chars, sv^sy .—Similar to oeddeTvtaMs oeddentcdis, but wSte 
marMngs on scapulars, upper wing-corerts, cervix, and poste||0f 
lower parts larger; light bars on remiges and rectrices more whitatih. 

Measurements. —^Male: Totallength (inflesh), 419.1-444.5 (averse, 
434.3) mm.;* extent of wing, 1054.1-1073.2 (1065.3).® 

FemalerTotal length (in flesh), 419.1-457.2 (average, 441.5) mii;® 
extent of wing, 1041.4-1098.3 (107’3.2).® 


4 Five specimens, 
s Four specimens. 
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Male:^ Wing, 302-309 (average, 307.1) mm.; tail, 191-206 (199.9); 
exposed culmen, 27-32 (29.8); oulmen from cere, 18.6-21.5 (20.3); 
taisTis, 52-64 (53.1). 

Female:=■ Wing, 302-320 (average, 312.3) mm.; tail, 196-212.5 
(205.3); exposed culmen, 29-33 (30.9); culmen from cere, 19.5-23 
(21.4); tarsus, 51.5-56.6 (53.6). 

Detailed measurements are added in the following table: 


Mea&wrements of spedmena ofStrix ocxidentalis ludda. 


Museum 
and No. 

1 

Sex. 

Locality. 

Bate. 

Collector. 

t 

Tail 

ii 

r 

Culmea from 
cere. 

Tarsus. 






vm. 

mm. 

m 


wn 

H.S. Swarth 86213.1 

Male.... 

HuachucaMts.^iz.« 

Apr. 11,1903 

H. S. Swarth 

308 

193 


20 

53 

U.S.N.M.a4ll393..j 

...do. 

Stone Cabin Canyon j 
(alt., 7,000 ft.), 
Santa Bita Mts., 
Arlz. 

Santa Catalina Mts., 
Ariz. 

Eally Canyon (alt., 
OAOO ft.), western 
side of San Mateo 

Oct. 28,1913 

V. Bailey... 

309 

206 

29 

20 

53 

L.B.Bl8hopl68763 

...do. 

July 7,1900 

H. Kimball. 

302 

101 

32 

21.5 

53.5 

L.B.Bl8hop261G4 3 

...do. 

Mar. 23,1914 

J. S. Ligon.. 

307 

201 

27 

2a5 

53.5 



Mts., Sooorro Co., 
N. Mex. 






18.6 


UBJ^.M. 241186 3. 

...do. 

Head of Chloride 

Dec. 20,1913 

.do....... 

309 

201 

30 

53 


Creek (^t., 8,000 









ft.), 12 miles west 
of Chloride. Sierra 










C!o., N. Mex. 








U.S.N.M.2411833. 

...do.... 

6 miles west of Chlo¬ 
ride (alt.,OAOOft.), 
Sierra Go., N. Mex. 

Oct, 22,1913 

.do. 

309 

206 

31 

21 

54 

U.S.N.M.2407623. 

...do. 

15 miles northeast of 

Oct. 1,1913 

.do. 

306 

202 

30 

20.5 

52 



Monticello (alt.. 









7,000 ft), San 
Mateo Mts., So- 








L.B. Bishop 16378 

Maieju- 

venal. 

oorroGo.. N. Mex. 
Santa Mis., 

July 7,1900 

H. Kimball. 






Ariz. 



mu 



U.S.N.M.2411843, 

Female. 

3 miles north of Eagle 

Deo. 5,1913 

J. S. Ligon.. 

315 

206 


EE 

54.5 



Peak (alt, 8,000 
ft), Tularosa 








U.S.N.M. 2411851. 

...do. 

B^e, Socorro 
CJo., N. Mex. 

Head of Chloride 

Deo. 20,1913 

.do. 

309 

208 

30.8 

21.8 

52^5 



Creek (alt, 8,000 









ft), 12 miles west 
of Chloride, Sierra 










C!o., N. Mex. 








U.S.N.M. 241138*. 

...do. 

Taylor Creek (alt., 
7,000 ft.), 30 ixiUes 

Nov, 3,1013 

.do. 

308 

205 

20 

21.8 

51.5 



west of Chloride, 








L.B.Bi^p261653 


Socorro Co., N. 
Mex. 








...do. 

Bear (Canyon (alt. 

Mar. 7,1914 

.do,. 

320 

212.5 

32 

21 

53.5 



7,000 ft), 12 miles 
northwest of Pair- 
view, Sierra Co., 
N. Mex. 










U.S.N.M. 84433*.. 

...do. 

Tucson, Ariz. 

Nov. 7,1872 

July 7,1906 

0. E. Ben- 
dire. 

H. Kimball. 

304 

320 

205 

200 

30 

33 

19.5 

23 

53 

L,B.Bishopl68773 

...do. 

Santa Catalina Mts., 
Ariz. 

Mount Tandtaro, 

55.5 

UB.N.M. 185209*. 

...do. 

Feb. 27,1903 

E, W. Nel¬ 

320 

210 

31 

22.5 

55 



Mlohoacan, Mex.* 

son and 
E.A.Gold- 







U.S.N.M.81926*.. 

...do. 

Guanajuato, Guana¬ 
juato, Mex. 


znan. 

A.Dugds.... 

302 

196 

30.2 

2a8 

53 

U.S.N.M. 241187... 




Blue, Ariz.. 

May —,1914 

B.V. Lilly.. 

321 

212 

31.5 

22 

54.5 





1 S^en specimens, from Arizona and New Mexico, 
s Eight specimens, from Arizona^ New Mexico, Miohoaoan, and Guanaluato. 
* Used in measurement averages on p. 257. 
i Type ofStrix occldentaHs hvachucae Swarth. 

» T^e otSymIum occidentalc luciSum JTelsoiu 

QIAOOO T>- 






















NOTES ON THE LIFE HISTOET AND ECOLOGY OF THE 
DEAGONFUES (ODONATA) OF WASHINGTON AND 
OEEGON. 


By Claebnob Hamilton Ejennedt, 
Of Stanford Urdversily, Califorrm. 


My interest in western Odonata started with the collecting I did 
in eastern‘Oregon in 1898 for Mr. E. B. Williamson, who has ever 
since encouraged me in further work along the same line. Smce 
1901 I have had further encouragement through correspondence 
with Dr. E. M. Walker, wh(t has very kindly assisted me in the deter¬ 
mination of Aeshnid material and in the determination of various 
nymphs. Without such help, work on western insects would be very 
difficult, because of the inaccessibility of ntuch of the literature. 
That which is available is purely systematic and written by men 
who have only in rare cases seen the living insects in the field, because 
of which I have in this paper made live color notes and ecological 
data very full. This is the first of three general papers on western 
Odonata. The second is in preparation, and covers collecting done in 
California and Nevada during 1914. The summer of 19151 hope to 
spend collecting in the southwestern States, and to publish the results 
iu the third paper. A list of western Odonata is in preparation, but 
will not be completed until after this third summer’s work is finished. 

1. NOTES ON AEOHILESTES CALEFORNIOA. 

Only two species are known in the genus ArchUestes. ArcUlestf^ 
gmdis is a species long known from Mexico, Central America, and 
the Southwestern United States, having.been first described by 
Eambur as Lestes grandis in the year 1842. In 1862 Selys raised the 
single species to generic rank as ArcMdestes grandis. In 1895 * 
McLachlan described a newspecies, which he named ctdifornioa. It was 
based on a single male specimen, presumably obtained in ‘ ‘ California.” 
The second species was based on differences in coloration, the main 
points of which were, that eaUfomica lacked a metallic coloration 
and had the costa and median veins ycllo'wish. In 1901 Calvert® 

I McLacUaii, R. Some new species ot Odonata ot tiie “Legion” Lestes. Arm. Nat. Hist., s«. 6, 
'TOl.l6,p.20,1895. 

* Calvert, Rhilip P., Biologla CentraU-Amerloana, Odonata, p. 46, Octolior, lOOI. 

Proceedings U. S. National Museum, Vou 49-No. 2107. 
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listed as gra/itdis a sin^e male specimen collected at Taldma, Wash¬ 
ington. 

During the past season (1913) I found ArchUestes abundant on 
Satus Cheek, Washington, from August 1 until October frosts killed 
the brood at the height of its numbers. A few specimens were taken 
in my dooryard 2 miles north of Sunnyside, Washington, which had 
emerged from nymphs brought down from the Yakina Kiver in the 
Sunnyside irrigation canal, on whose bank my home stood. Probably 
because of the widely scattered points at which ArehUestes has been 
taken in the Yakima Valley, it is found throughout the lower 
stretches of the Yakima Kiver and its tributaries. However, as no 
record exists of specimens having been taken north of California, 
this is probably an isolated brood, perhaps the northern outpost of 
the genus. 

As there are certain differences between the specimens of the brood 
from Satus Creek, Washington, and specimens of grandia from Mexico 
which I have examined, and as these correspond fairly well with 
McLachlan’s description of caMfomiea, I have used the name cali- 
fomica. At first I thqught their isolation had ^ven them perhaps 
the characters of a local race and so inclined to classify them as 
graniis, but on collecting in the Sacramento Valley and after study¬ 
ing the specimens of ArchUestes in the Stanford collection, which have 
been taken around Palo Alto, I am inclined to think that califomica 
is a good species, as all the California material is identical with the 
Yakima Valley specimens. The main differences are that the speci¬ 
mens of caUfornica are smaller, lighter colored, and have less metallic 
colorataon than the true gravMs f om^. McLachlan states that the 
costa and median veins in the calif orrdca type are yellow. In some 
of my Yakima material, which is old and pruinose, the subcostal vein 
is light brown, though none have any of the veins distinctly yellow. 

The following is a brief description of specimens from Satus Creek, 
Washington: 

anCHIUeSTBS CALnrOBinCA MddClilail. 

Figs. 1-26. 

Male (figs. 1 and 2).—Labrum in teneral specimens pale brown, 
becoming greenish in the older males; frons pale brown on vertical 
surface, and brown with a black transverse line on the horizontal 
surface. Vertex brown, with a complex pattern in black. In the 
older specimens the dorsal surfaces of the head become black, with 
the brown areas reduced to fine penciliiigs. Antennae black, except 
a brown ring around apex of second segment. Dyes in mature males 
blue in the upper half, shading into gray below. 

Prothorax pale brown in teneral specimens, with a transverse row 
of four black spots. In older specimens the general color becomes 
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darker, the posterior lobe becomes black, and the sides become 
proinose. Legs brown, with a black stripe on the anterior and 
another on the interior faces of femur and tibia. Tarsi black. 



FlOS. 1-2.— ABCHILaSXBa CAXIFOKNICA, MALB. 1. DOBSAL VIEW. 2. LATEBAL VIEW. 


Mesothorax and xnetathorax in teneral specixnens brown, darker 
above. Each mesepistemum with a black stripe entirely sur¬ 
rounded by a narrow li^t-brown line. This black stripe usually 
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T;> |ftAV spot extending over the two middle fourths of its lengiJi. 
Just posterior to this, but on the metepistemum, a creamy stnpe, 

which becomes white pruinose in the mature males. This is followed 
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by a stripe anterior to the second lateral suture, which is brown 
and does not become pruinose. The metepimeron is brown in the 
teneral, with creamy areas, but becomes white pruinose in the 
adult. Legs colored as in the prothorax. Wings hyaline, with 
brown stigmas. 

Abdomen in teneral specimens pale brown, with the following 
markings: All segments with a narrow apical black ring; segment 1 



Figs. S-14.—Archilestes calzfobmiga, Yakima matebial. 5-7. Male appendages. 8. ’mtat.tb seg¬ 
ment 2, VENTEAL VIEW. 9. MaLB SEGMENT 2 SHOWING CHTTINOUS PRAMEWOBK. 10-11. FeNIS. 
12. Female pbothobax. 13. Female mesostigmal lamina. 14. Female abdominal segments 

9 AND 10. 15. ABCBHiESTES GBANDIS, GUATEMALA MATEBIAL, DORSAL VIEW OF MALE APPENDAGES. ' 

with a black spot on each side of dorsal surface; segments 2-8 black 
on dorsal STuface, with a narrow interrupted basal band and a fine 
middorsal line; segments 9-10 pale brown. Superior appendages 
with distal two-thirds black. The dorsal black areas of the abdomen 
show slight greenish metallic reflections. In the mature mal^ 
brown areas of the abdomen become darker and the black areas kee 
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the metaUio tints, while the sides of segments 9 and 10 become bluish 
pruinose. 



Figs. 16--2l.--ABcmiJs®Es caufoenica. 18. Oviposhing. 17. In-copulation. 18. Scabs pbom oyi- 
posmibN, ONE tbab old. 19, Scabs tvo tbaes old. 20. Babk cut avat shotoig eggs in 
CAMB niM. 21. Egg. 


Female (figs. 3 and 4).—Coloration identical with that of the male, 
both in teneral and mature imagoes, except that in the female the hind 
pair of legs are usually less heavily striped and segment 9 of the 
abdomen is black above as in segments 2-8. 
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Figure 15 ahowB a, dorsal view of the appendages of a typical male 
grandia from Guatemala. Just above it, figure 5, is a drawing to 
the same scale of a male ccMfornica taWi on Satus Creek, The 



Fxos. 22-26.—ABCHZLIBSISS CiXnrOBNXCA, NYMPH. 22. LAXEEALTlSTr. 23. I>oBSAi.yzsir. 24. Labixtic. 
25. Abdominal sbgmsnt 10. 26. Colob op a Lm Palo Alto,Cali7obnu, spbcimbn. 


slight differences in greater convexity of the outer riia of the appen¬ 
dages of the Satus specimen with the other minute peculiarities 
noticeable occur in about the same degree in all the Satus material. 
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Calvert ^ writes that in a large series of Mexican and Central American 
material such, slight mtergrading differences are to be found, but 
Doctor Eis, after comparing a series of the Yakima spechnens with 
the series of grandis in hfs collection, considered califorrdca a good 
species. 

Figures 6 and 7 show ventral and lateral views of the male appen¬ 
dages. 

As ArchUestes is a peculiar genus and contains only these two 
species, I have taken this opportunity to figure some of the grosser 
anatomical peculiarities. Figure 9 shows the chitinized parts of the 
sexual apparatus in the second segment of the male, lateral view. 
The dorsal or inner arm of the penis is held by a single pair of heavy 
supports. The parts supporting its iimer tip are not chitmized. The 
external tip of the penis has a small, flediy, central lobe and a large, 
almost circular, disc-shaped dorsal lobe. (See figs. 10 and 11.) A. 
ventral view of the second segment in the male is shown in figure 8. 

Figure 13 shows the mesostigmal lamina of the female, which is 
rather complex. Figure 12 shows the prothorax of the female, which 
does not differ from that of the male. Figure 14 is a lateral view of 
the ninth and tenth segments of the female abdomen with their 
appendages. 

Jrtihilestes in the Yakima Valley is an autumnal insect. When it 
first appears, the following summer species are disappearing: Agrion 
aegucAUe yoJeima, Argia errma, Argia vwida, OfTiiogomyTms severus, 
Aeshna imMcolor, Macromia magnijica, LiJeZZ'uZa forensis, and PZo- 
ihemis lydia. 

The :fet specimens of ArcMUstes were taken July 27. These were 
few in number and all very teneral. On August 3 perhaps as many 
as a hundred were seen in the wiUow glades branching from the main 
channel of the creek, and on August 7 AreMlestes were common. 
The breedicg season for ArcMUstes. lasted, then, until about Septem¬ 
ber 14, when several frosts occurred and collecting did not begin xmtil 
10 o’clock in the morning and was practically over at 2 o’clock. At 
this date the only other dragonflies on the wing were Lestes congmer, 
IscTwmra ^erparm, Iscfvmra cermla, AesTvm padmcOa, Aeshna urtibrosa 
occidefnicdis, Sympetrwm, pedlipes, and Symyetnm vidr/wm. At this 
late date Lestes congener, ArcMUstes coMforrma, Aeshna foUnaia, 
Aeshna uinbrosa ocdd&ntalis, and Sympetmn vid/iwm were at the 
height of their season; Six weeks later stragglers of these species 
were still on the wing along Yakima River. 

During August, or until active breeding began, the individuals of 
this species with wings held loosely open were usually found banging 
on the leases and stems on the sunny side of willow and alder bushes. 
Here each appeared to have its favorite position, from which it would 

* Calvert, P. P. The Odonata of Baja Callfomia, Mexico. Proo. CaL Acad. ScL, ser. 2, vol. 4,1894, p. 555. 
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fly up and out a distauce of 6 to 10 feet from time to time to take 
passing insects, retuming each time to its resting place. On being 
disturbed none ever hesitated to dart into the densest portion of the 
bush on which it rested. Many, especially tenerals, rested on grass, 
and such when attacked flew into the nearest bush. Even fully 
developed imagoes were never on the wing for any great length of 
time, s^dom at any time flying more than 20 or 30 feet; but in spite 
of their apparently weak flight they were not easily taken, because 
a single stroke with the net would send all the near-by individuals 
into the bushes. 

On September 7 it was observed that they were more abundant about 
the wiUow-friiged pools than formerly, where many couples were 
now flying from bush to bush. On both September 7 and September 
14, which was the last date on which collecting was done on the creek, 
oviposition was in progress. 

In capturing the female the male flies toward her while she is on 
the wing, or if she is alighted, as is the usual case, she flies up to meet 
him, when he first seizes her head with his feet, then bending his 
abdomen forward, seizes her prothoras with the claspers on the tip 
of his abdomen. She usually copulates at once, which is a leigthy 
process, the pair in copulation restlessly wandering from place to 
place. (See %. 17.) 

After many minutes in copulation they settle down on a vertical wil¬ 
low twig from one-fourth to one-half an inch in diameter overhanging 
some pool, or which may be even 3 feet back from the water and at a 
distance of from 2 to 10 feet above the surface of the water, and begin 
the tedious process of oviposition. (See fig. 16.) The male holds the 
female during oviposition. The female draws the tip of her abdo¬ 
men up until her body forms a loop with the ovipositor between her 
legs, when she makes in the willow branch a downward thrust. On 
examination of twigs it was found that no egg is laid in this first 
dovmward thrust. Next she partly withdraws the ovipositor, making 
a lateral thrust on the right side. This is for the first egg. A third 
thrust is made in the same side by partially withdrawing the ovi¬ 
positor first and aiming it forward of the second. A fourth thrust is 
made forward of the third for the third e^. Then she twists the tip 
of the abdomen around, making three thrusts on the left side, the 
lower thrust first, the upper thrust last. In each of the six lateral 
thrusts an egg has been laid with the small dark end at the point of 
insertion. (See figs. 20 and 21.) After such a senes of e^ has h^n 
laid the female withdraws her ovipositor and the pair back dowh ^the 
branch about one-fourth of ah inch and repeat the process. One pair 
was watched for an hour, at the end of which time the fecoale took 
longer rests between thrusts and finally ceased ovipositing. 
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The probably pass the winter in the live oambinm tissue of the 
twigs, for in a twig I kept alive until January 1,1914, the eggs were 
yet unhatched. While traveling with it the twig died, so further 
observations were impossible. As the eggs are laid in bushes which 
in the floods of spring snow water would be partially submerged, the 
hatching nymphs probably find their way easUy iuto the water. 
After laying, the puncture made by the ovipositor of the female closes, 
so that during the following winter it is found with difiSculty, but in the 
second season of the scar it appears as a small hole surrounded by the 
circle of dead bark under which lay the-six eggs. (See fig. 18.) With 
further growth this circular scar does not heal, but widens laterally 
so that a series of puncture scars in their third season appear as a 
series of lenticular depressions in the growing twig. (See fig. 19.) 
Many twigs are killed by being girdled with pimcture scars. These 
seem to disfigure alder bushes more often than willows, perhaps 
because of the slower growth of the alder. The older scars run in 
series of from 12 to 30 in number. With 6 eggs deposited in each 
scar it would appear that the female lays from 70 to 180 eggs before 
tiring. 

While ovipositing the pair are remarkably indifferent to enemies, 
as both can be easily picked up by the hand. 

Though I watched carefully I found only one place along the creek 
where ovipositii^ took place. This was in the alders and willows 
along a scum-covered stagnant'pool of the creek. Such pools occurred 
about two to every nule. This was frilled by a thick growth of 
Juneus and Sdrpus, on the smooth stems of which were found many 
exuviae of Archihstes. These were from 2 to 12 inches above the 
surface of the water. The bottom of this pool was covered with soft 
mud and the water was filled with floating masses of filamentous 
algae, but though I spent an hour raking this pool for nymphs I 
found none. 

Nynkfh .—^The nymph of Archilestes grcmdis (?) has been described 
by Needham^ from Arizona specimens, but as my nymphal skina 
differ in certain minor characters from his description, I have indi¬ 
cated these differences. 

The most noticeable difference is in size. They are in all measure¬ 
ments about one-fourth smaller than the Arizona nymphs. The 
foUowing.are the measurements of the Satus specimens: length, 
including ^lls, 28-31 mm.; gills, 9-10; abdomen, 14-16; hind femur, 
6; antenna, 6; width of head, 5; width of abdomen, 3. 

These Satus specimens (see fi^. 22—26) are among themselves veiy 
uniformly marked and differ in certain points from Needham’s 
description of Arizona nymphs. The main points of their coloration 

»Needliam, James G. New dragon-fly nymphs to the United States National Museum. Proo. U. S. 
Nat. Mus., voL 27, No. 1371, pp. 685-720, pis. 38-44,11 figs. May 20,1904. See pp. 712-713, pL 42, flg. 8. 




ifo.210r. DRA&ONFLIESr WASniNCHTOE AND 0BB<jt0N--KENNMD7. 269 

are as foUo^ra: The abdomen ^ee fig. 26) below the lateral keel is 
uniformly pale. Above each lateral keel is a narrow white stripe, 
jc^ed at the end of each s^ment as is the lateral keel. There ib a 
small black apical spot on the side of each segment just above the 
lateral white line. Above each black spot is a white spot. The 
remainder of the dorsum of the abdomen is umfonhly dark except a 
narrow middorsal stripe. Gills (see fig. 22) with outer two-:i^ths 
dark and a narrower band across the second fifth from the base. 
Legs (see fig. 23) with two narrow dark bands at apex of femur. 

Thus the Satus specimens, as pointed out before, in being an 
isolated brood of AreMUstes and perhaps the northernmost oul^ost 
of this southern genus, show a racial int^rity in Hie following points: 
(1) Small size of nymphs and imagoes; (2) lack of metallic coloration; 
(3) shape of male appendages, and (4) coloration of nymphs.* 

2. A NEW SPECIES OP DRAGONFLY OP THE GENUS ARGIA, ITS LARVA 
AND THE LARVA OP ARGIA VIVIDA, 

On July 31, 1910, whole oofleeting along the Yakima Eiver near 
the Mabton Bridge, I took for the fibst time several pairs of a large 
Argia, the males of which were of a rich violet color. At this point 
the river was shallow, muddy bottomed, and stagnant. The A^ias, 
in company with Erwilki^gma eyaffdgerum, Jsehtmm perparva, and 
Isehrmra cerwJa, were flying about and resting on a small patch of 
Potarmgeton. I tried at first scooping them with my net in order 
to keep the net dry, but failed. Success came only when they were 
slapped into the water, potamogeton, net, and Argia. My first meet¬ 
ing with them showed that they were quick, nervous, and unusually 
wary. 

I saw no others until August 13, 1911, when I found tbaTn very 
abundant on the gravelly beaches and stony riffles of lower Satus 
Creek. It was soon erident that on gravelly ground it was practi¬ 
cally impossible to catch them, as the uneven surface of the gravel 
permitted them to dodge under the edge of the net. During the two 
hours I had at my disposal for collecting, I succeeded in tATring less 
than a dozen specimens, though they were very abundant. 

None were colleoted during 1912, but during the past HT^rnTYiar 
(1913) I managed to carry out an extended campaign of collecting 
on Satus Oeek, making 11 trips, though the creek is 18 miles from 
the ranch. 

Satus Creek drains that part of the Yakima Valley which h» be¬ 
tween the Simcoe Mountains and the brown, barren HorSe Heaven 

1 Tost recently In San Jose and at N apa, CGJifomia, I have had ppportunlty to observe the live ArehiUttet 
nymphs. They are very free swimmers, and on being disturbed swim into the open water l&e a school 
of minnows, which I thought they were when I first saw them. This habit accounts for my failure to 
capture any by rcldng. Emergence had Just begun at Napa on June 9. Here the nymphs were very 
abundant in the ponds on the State Hospital grounds. 
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Bills. This is. an. elevated plateau cut into table-like buttes by the 
narrow and abrupt canyons of Satus Creek and its tributaries. TTiis 
arid region slopes rapidly northeast from the Elickitat Mountains 
on the west to the Yakima Eiver, so that, in its length of 60 Tuilea 
from the eastern spurs of the B3ickitats to the Yakima River, Satus 
Creek has a fall of about 3,600 feet. This is one of the most arid 
regions of the Yakima Valley, having an annual ramfall of less than 10 
inches, which with its rapid dope makes it so dry that it is a red and 
brown region with its naked surface but little relieved by the soft gray 
of sage bushes. Because of this aridity Satus Creek is dependent for 
its water on the mdting snows of the EHickitat Mountains, which 
give it a flood in May and June, while it becomes almost dry from 
July to October. 

The past summer’s collecting was done on the lower portion of the 
creek where Satus Canyon opens out onto the greasewood fiats of 
the Yakima River. The soil of this flat is from 6 to 10 feet deep, 
below which is gravel. In crossing this flat Satus Creek has cut 
down through the superficial layer of soil, so that it flows over the 
surface of the gravel, having thus made an earth-waUed channel 200 
feet wide, the floor of which is an almost continuous succession of 
gravel bars. During flood the creek occupies the full width of the 
channel, but during summer it dwindles to a 10 second-foot stream 
meandering among the gravel bars of its flood bed. While the 
gre^ewood flat is destitute of trees, the creek itself is marked by 
the green line of willows, elders, alders, and balsam trees, which 
have gained a foothold on Hie older gravel bars within the flood 
channel. 

On June 17,1913, when I made my fihst trip to Satus this season, 
I searched carefully for Ar^as, but found none. The creek was 
stUl at a medium stage, bdng about knee-deep on the riffies, though 
inany of the higher gravel bars were exposed. On June 26 Argias 
were common, especially on those gravel bars grown up thickly with 
young willow sprouts, for none appeared at first on the more exposed 
bars and riffles. Many of these were beyond the teneral stage. At 
this time there were flying on the creek Agtion aegualUe, which had 
been on the wing but a few days, EnoMagma, cyaMgerum which was at 
the height of its season, EnaJlagrm caruTuyidaMm at the beginning of 
its season, lat^rmra perparva common, IscTmwra eermda less common, 
AmpMagrion saudvm scarce and at the end of its season, Ophio- 
gomphus semms common and in perhaps the third week of its season, 
OpHogomphm oeddentis rare, AesJma cdLifomiea at the end of its 
season, AesltiMi, m/uMeolor common, Sympdrwm Tnadidmn at the 
be ginning of its season, Ery^iemis rnnpUcwoTMs, LibdhMa pulcheUa, 
Lil^uJa forensis, and Plaffiemis lydia. On this earliest date the 
Argia males were chasing the females and some were flying around 
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in couple, but I saw none copulating or ovipositing. A montb 
later tbe species had reached its greatest abundance. The creek 
th en was low; not more than 15 second-feet of water was flowing. 
Argias were abundant on the gravel bars and exposed grarel-strevra 
riffles, and .among the pink willow roots oviposition was in progress. 
On August 8 the Argia was yet the most abundant species, but by 
August 24 the number was less than one-fourth its previous maxi¬ 
mum. On September 7 only two Argias were seen, and on September 
14 none were found. Its season had ended as the autumnal species 
were reaching their hdght, AriMestes caMfomiea, Lestes congener, 
Ischrmu ^erparva, AesTma falmaia, Aeshm unJyrosa ocddentaHs, and 
Sympet'rum vidmm being the only species on the wing. Some 
individuals emerged as late as August 7, though none were noticed 
on later dates. 

The following is a description of this Argia, which was found to 
be undeseiibed and which I have named for my mother, who has 
ewer encouraged my interest in entomology. 

AJtOU. SKOSA. naw spades. 

Figs. 27-SO, 36-8«, 39-41, 48, 60-61,54-61, 65-70. 

This is a large species of Argia, but is not as robust as Argia vivida. 
It is a species not brilliantly marked, and is comparatively free from 
pile. 

Length of abdomen: Male, 27-31 mm.; average, 29.1; female, 
27-32; average, 29,35. Length of hind wings; Male, 21-24; aver¬ 
age, 22.75; female, 22-25; average, 23.2. 

Type. —Cat. No. 19038, U. S. N. M. A male, from- Satus Creek, 
Yakima County, Washington, August 7,1913. 

AMotype. —Cat. No. 19038, U. S. N. M. A female from Satus 
Creek, Yakima County, Washington, August 7, 1913. 

Male. —^Thorax robust, abdomen slender. Legs long, tiie last 
femora reaching to the second abdominal segment. Wings noticeably 
narrower than in the female, and in the fully colored specimens with 
a faint bluish or steely sheen. Stigma surmounting only one cell, 
which is usually larger than the stigma. Among 20 males tabulated; 
the usual number of antenodal cells was 4 in each fore wing and 3 in 
each hind wing. Variations of one or two occurred either way. 
The average for the fore wings in the 20 examples was 3.9 and for 
the hind wings 3.3. The male illustrated in flgure 27 was not included 
in the 20 tabulated. In the accessory genitalia are peculiarities 
which are probably specific. (See figs. 50 and 51.) The ventral 
limb of the anterior h^uli, i. e., the horizontal.vmtral edge, is high 
and thin compared with the same in vivida, where it widens cephalad. 
The posterior hamuli are rounder, when viewed ventrally, than in 
vimda. The most marked peculiarities occur in ffle penis, which 
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in. this species is reey simple. It consists of a long cMtinized proxi¬ 
mal joint folded on itself, which carries at its distal end two lateral 
flediy lobes, which, are thin dorso-ventrally. Aiimng between the 
distal ends of these and curving Tentrad and cephalad, then dorsad, 
is the curved tip of the penis, which is supported by two chitinous 
ribs. This tip, as compared with the complexly lobed tip of the 



27 



Figs. 27-28.— Abgu bmma, mauj. 27. Dobsal yrnw, 28. Lateral viw. 


vivida penis, is simple in construction. The lateral walk of the 
genital fossa, when viewed from the side, are almost straight, when 
compared with the abrupt ventrad development of the posterior half 
of the walk in vwida. 

Segment 10 of the abdomen deeply and narrowly indented on the 
median dorsal line of the posterior end, and with a high keel on either 
side of thk indentation. (See figs. 39-40.) The superior appendages 
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two-thirds the length of the inferiors; when viewed, from above, each 
is curved inward for its jSrst half, then rounded owtAjodrd, and termi¬ 
nates in two short points, both of which lie in the same horizontal 
plane, and are directed latOTally. The superiors when viewed laterally 
show the distal end terminating in a blunt point directed ventrad. 



FlUS. 29-30—AEOU 29. DOBSAL TOW. 30. LATBBAI V«W. 

In the inferior appendages the distal branch is short and rounded, 
and, when viewed from above or below (figs. 40-41), is seen to be 
decurrent on the_inner edge of the appendage as an ill-defined ridge. 
The other or lateral branch, when viewed from above or below, is semi¬ 
circular in outline, and is directed caudad and laterad at an angle of 
46® and when viewed from behind is seen to be directed upward at an 
81022“—Proo.N.M.voI.49—15-18 
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angle of 45°. It has an obscure rounded tooth on its outer anterior 
edge. Some pile occurs on the appendages but not enough to obscure 
them. The minute spines on the posterior edges of the segnients are 
long as compared with the short blunt spines of vivida. 

In Doctor Calvert’s Argia key in Biologia Centrali-Americana, 
Odonata (p. 72) the species emma runs to funelris, but it differs 






Figs. 31-32.— Abgia vivida., male, 31. Dobsal view 32. Lateral view 


sharply from esdranea, vimda, or funelris in the shape of the superior 
abdonoinal appendages of the male, the apices of which turn outward 
instead of inward. Figure 42 is a tracing from figure 69 of plate 4 of 
the Biologia Centrali-Americana, Odonata, which was drawn by Cal- 
Tert from the unique type in the Museum of Comparative Zoology. 
Figures 43-44 are copies of Doctor Hagen’s drawings of the same 
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type-spe<amea otfwn^ms, ■whidi were published.* I have not seen 
the type mysdf. I am. not well enough acquainted with the genus 
Argia to risk a guess as to whether emma falls naturally in the eairwnea- 
vwidorfvmbris group or not. The supmor appendages of the male 
seem to exclude it, as do marked differences between the larvae. 

In reproducing wings for the illustration, figure 27,1 unfortunately- 
reproduced -wings which were freakish in that the fore -wings have but 



Figs. 33-34.— Aboia vitida, tehcalb. 33. Dobsal view. 34. Lateral view. 


two antenodal cells each. Furthermore it seems to be the only 
ixxale in the series so veined. 

Male, Tn/oe color. —^Labrum, clypeus, nasus, frons, vertex, post¬ 
ocular areas, and occiput rich -violet. Gena lighter, almost pink. 
Ocelli brownish. Antennae black. A black line connecting each 
antenna with the anterior ocellus. (See 66-67.) A T-spot 


I Cttlvort, 1\ F. lUustratlons of Odonato: Argia. By Hermaun A. Hagen. Bull. Hus. Comp. ZooL, 
vol 39, No. 4, pi. 1, flga. 4^a, November, 1902. 
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extending forward from the anterior ocellus. The ocellar area and 
the area between the ocelli and the yertico-occipital suture black. 
Suture between either end of the ocdput and its postocular area 
black. From each anterior angle of the occiput a black line extend¬ 
ing forward to its corresponding anteima, and a narrow line extending 
laterally to its corresponding eye. Postooular areas edged pos¬ 
teriorly with black. Labrum, clypeus, frons, and occiput covered 
with long white pile, which is longest on irons. Eyes very dark violet 
above, almost black, shading into grayish violet below. Under sur¬ 
faces of head pale violet, covered with scattering white pile. 

Prothorax violet above. Sides and coxae brownish with a heavy 
coating of pruinose. The tergo-pleural sutures black; a broad black 
line at the base of the posterior lobe connecting the posterior ends of 
the tergo-pleural lines; a black line along base of anterior lobe con¬ 
necting the anterior ends of the tergo-pleural lines. Anterior edge of 
anterior lobe black. A narrow longitudinal middorsal violet stripe 
bounded on each side by a black stripe. Posterior lobe not marked. 

Mesothorax and metathorax with dorsal surfaces violet, shading 
into brownish on lower-lateral and ventral surfaces; the brownish 
areas heavily pruinose. Middorsal caiina narrowly black, one-fourth 
width of either antehumeral pale streak, the black extending 
around the edges of the antealar sinuses. Dorsal third of mesmfra- 
epistemum black. Humeral suture black, as follows: A rectangular 
black spot below its anterior end, from which a broad line extends 
dorsad to its middle point, where it tapers to one-third its previous 
width, extending thus narrowed to the dorsal fourth, where it abruptly 
widens for the remainder of the suture. Dorso-posterior edge of 
mesepimeron and upper third of first lateral suture black. Dorso- 
posterior edge of metepistemum and second lateral suture black. 
Femora pale brown with a heavy external and a heavy anterior black 
stripe, between which lies a high brown keel. Tibiae with an antero- 
interior black stiipe. Spines black. Tarsi dark brown. Wings 
hyaline, stigma dark brown. 

Abdomen with segments 1-7 violet with black sterna; segments 
8,9, and 10 blue with black sterna, and abdominal appendages black. 
(See figs. 27 and 28.) 

Segment 1 with sides and sternum brown overlaid with pruinose. 

Segment 2 with a lateral round-lobed, inverted T-spot on the pos¬ 
terior half, followed by a narrow band endrcling posterior end. 

Segment 3 with a' narrow line along ventral edge of pleurite. A 
narrow band around posterior end, just in front of which is a second 
broader band encirchng the segment, but running obliquely down and 
forward. 

Segment 4 marked similarly to segment 3, but with the broad 
oblique band occupying the posterior fourth of the segment. 
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S^ment 6 similar to segments 3 and 4, but with the broad band 
occupying the posterior third of the s^ment. 

Segment 6 similar, but with the broad band occupying the posterior 
half of the segment. 



Segment 7 similar, but with the broad band occupying the posterior 
three-fourths of the segment. In segments 6 and 7 the anterior edge 
of this broad band shades out so that theanterior edges lack definition. 

Segments 8 and 9 blue with a black stripe along yentral edge of 
plouritc, wider on segment 9 than on segment 8. 

Solent 10, upper half blue, lower half black, the dividing line run¬ 
ning ventrad and anterad. Appendages black, lighter around bases 
and on inner surfaces of inferiors. 
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The teneral is a cream or light tan color. It changes through light 
brown into a light brownish violet, and finally into violet; later the 
under parts become pruinose. 

Female .—Slightly larger than the male, and especially the abdomen 
more robust. Wings slightly longer. Among 20 females tabulated 
the tendency in number of antenodal cells was to a slightly greater 



37 



Figs. 37-^.<-Abgxa vivida, ntmph. 37. Latkbal vusw. 38. Dobsal ymw . 

number tban in the male. Two of the 20 had 6 cells in each fore wing 
and had 4 cells in each hind wing. The averages were, right fore wing 
4.1, left fore wing 4.1, right hind wing 3.6, left hind wing 3.4. Legs 
long, the femora of the anterior pair reaching the second abdominal 
segment. Tbe best diagnostic character is the shape of the mesos- 
tigmal laminae, the m i n ute organs on either side of the anterior end of 
the middorsal carina, which appear to have a form peculiar to the 
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Flos. 30-41.—AEGIjL EMMA, ABDOMUTAL SEGMENTS 9 AND 10. 39. LATBEAL VtBTW. 40. BOXtSAL VIEW. 
41. Vbmteal view. 

Fio. 42.—AEOIA FXTNEBEIS, male abdominal segment 10, LATERAL VIEW, COPIED FROM CALVERT. 
Figs. 43-44.—Aeoia fxtnebris, mai.b abdominal segment lO, copied pbom Hagen. 43. Lateral 
VIEW. 44. Dorsal view. 

Figs. 45-47.—Argia vivida, male abdominal segments 9 and lO. 46. Lateral view. 46. Dorsal 
VIEW. 47. VENTRAL VIEW. 

Fig. 48 .— Argu emma, female, mesostigmal laminae. 

49.—ARGZA VIVIDA, FEMALE, MESOSTIGMAL LAMINAE. 
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females of eacli species of Argia. By referring to figure 48 it will be 
seen that the whole oigan (formed of the anterior end of the middorsal 
caiina and the two laminae) is narrow antero-posteriorly, that the mid- 
dorsal Carina ends in it abruptly, instead'of widening out into a broad 
triangle as in vwiia, and that the two postero-lateral depressions are 
less ^orply defined than in vmda. The minute spines'on the posterior 
edge of the abdominal segments are long and slender as in the male. 

Female, Ivoe color .—In some females in advanced age the color is a 
slate blue. Tenerals are as in the male (see figs. 60 and 61), a light 
tan or creamy white, changing then through darker shades of brown 
to olive, and in some specimens, perhaps 5 percent, of those captured 
to a further stage of slate blue. In drying, the blue specimens change 
to an olive brown. The females may be dichromatic, as both blue 
and brown females oviposit. 

Female, hlue form .—^Labium and labrum brownish gray; clypeus, 
nasus, frons and vertex, bluish slate. Postocular areas pale gray. 
Under surfaces of head brownish. Eyes grayish brown above and 
whitish below. Head sparingly covered with white pile. Markings 
on the head same as described for male, and showing the same indi¬ 
vidual variation. 

Prothorax bluidi slate above, brownish on the sides, and heavily 
pruinose below. Markings same as described for the male. 

Mesothorax and metathorax strikingly blue on anterior and dorsal 
surfaces, also on sides to below humeral suture. Lower sides and 
ventral surfaces pale olive brown overlaid with pruinose. Legs light 
brown and pruinose, less heavily striped than in the male. All other 
thoracic markings same as described for the male. Wings hyaline, 
lightly fiavescent in some individuals; stigma cream. 

Abdominal segment 1 pruinose. (See figs. 29 and 30.) 

Segment 2 blue with an olivaceous cast. A narrow black ring 
around its posterior end. Two small oval spots on the dorsal surface 
of the posterior third. 

Segment 3 very blue,' the bluest of the abdomen. A narrow black 
ling aroimd its posterior end. On either side a narrow oblique spot 
running ventrad and caudad in the extreme ventro-posterior angle of 
the pleurite. On the posterior end of the dorsal surface a U-shaped 
spot opening cephalad. 

Segment 4 less blue than segment 3. As in segment 3, a narrow 
band arotmd the posterior, end, and a narrow oblique spot running 
ventrad and caudad in the angle of the pleurite. A narrow stripe, 
broader cephalad, running along either upper side. These stripes^ 
begin from the anterior end of the segment at about tvnce the width 
of the posterior bands, and terminate at the middle of the segment. 
On the posterior end of the dorsal surface a U-shaped spot, but with 


1 These stripes are termed by Calvert in the Blologia Central! Americana. **post-basal strealcsJ 
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lihe anxis of tlie U so brosul tbat tbe iatemal opening is reduced to a 
line, ■while the eixtemal anterior angles of the arms of the U are 
roimded. 




Fxos. £0-51.—ABOU EMMA, MALE ABDOMINAL SEGMENTS 1 AND 2. 50. LATEBAL YIEW. 51. VENTBAL VIEW. 

Figs, 5!H3.—Abgxa vivida, male abdominal segmants l and 2. 62. Latebal view, 63. Ventral view. 
Fig. 64.—Abgia emma, ovipositing. 

Segment 5 less blue than segment 4, but -with the same color pattern. 
Segment 6 olivaceous. Color pattern same as in segments 4 and S, 
but with each dorso-lateral stripe confluent posteriorly with its arm oi 
the dorso-posterior U-spot. 
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Segment 7 a medium brown color. Color pattern similar to that of 
B^ments 4, 5, and 6, except that the dorso-posterior spot is wanting, 



61 

Kgs. fi5-6i.—A bou. sum. 6S-fi7. UiXB, iubewo on head and thobax. SS-SS. Kali, UABsma 


ON ABDOUENIN TBNBBAIB, LATEBAL YIEV. dMI. rXIlALB, UABSaNO ON ABDOUEN IN 
TBNEBAIS, D0B3AL 7IEW. 

Kgs. S2-64.— Asgia vivida, kale, uabejng on head and tbobaz. 

and the two dorso-lateral stripes extend caudad to the posterior fifth of 
the segment. 

Segments 8, 9, and 10 a medium brown with no markings. 

Ventra of segments 3-8 black, of segments 1, 2, 9, and 10 brown. 
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Fmcile, hrownform .—^The larger number of females are of this color, 
which is as follows: Labixim and labrum gray; dypeua, nasus, frons, 
and vertex pale reddish brown. The postocular areas the most red¬ 
dish of any part of the insect. Eyes pale brown above, brownish 
gray below. Antennae black. 

Prothorax pale brown above, lifter below. Legs pale brown. 

Mesothorax and metathorax yellowish brown on dorsal and anterior 
surfaces. Coxae and trochanters same shade, femora and tibiae pale 
brown. Wings hyaline, stigma almost white. 

Abdominal segments 1-7 brownish olive gray, shading into brownish 
on segment 8. Segments 9 and 10 pale grayish brown. 

All markings same as described for the blue female. 

The system of markmgs in Argia seems to be a generic character, as 
it occurs with various modihcations from sex to sex and species to 
species. The more generalized pattern occurs on the females (see 
figs. 29, 80, 33, 34,60, and 61). The coloration of the males is more 
widely divergent, but is understood when its evolution from the 
^'female form” in the male teneral is considered (see figs. 58 and 59, 
of male teneral mma). 

Nymph (figs. 35, 36, 65-70).—^This is a vigorous, long-le^ed and 
contrastingly colored nymph with large gills. 

Length of abdomen, without gills, 12 mm.; length of gills, 5; width 
of head, 3.5; length of hind leg, 11. The specimens are shnniken from 
having been put into strong alcohol. 

Head broader than long, the posterior maigin noticeably emar- 
ginate. Five round white dots between the compound eyes (the 3 
ocelli and 2 other similar white dots). A broad white stripe on each 
postocular lobe. Antennae longer than head, slender, base and first 
joint white, the remaining joints black. Mentum 1^ times as long as 
broad; posterior edge one-half as wide as anterior maigin; ligula 
angular. Each lateral lobe with a single raptorial seta just below the 
base of the movable hook, a notch separating the end hook from the 
inner maigin. 

Prothorax more than twice as broad as long, the ridge aroimd the 
posterior edge very prominent, and running down on to the side to the 
coxae. Dorsal surface strongly convex with amediangroove. Femora 
of first pair of legs three-fourths as long as femora of second pair. 
Mesothorax and metathorax equal and dther slightly longer than the 
prothorax. A deep concavity extending from anterior point of 
anterior wing pads to mesinfraepistemum. Femora of second legs 
extending beyond the posterior margin of abdominal segment 4. 
Tubercle between the upper edge of merinfraepistemum and posterior 
edge of prothorax drawn out dorso-ventrally, making a low vertical 
ridge. Posterior pair of wing pads extending to posterior edge of 
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abdoixiinal segment 4. Femora of last pair of legs extending to pos¬ 
terior side of segment 5. 



Figs. 65-70-—Aegia smma, ntmphal detail. 65. LA.Braii, venteal view. 65a. Labium, doesal 
VIEW. 66-67. Vulva. 68-69. Abdominal segment 9 op male. 70. Antenna. 

Figs. 71-76.—Aegu vivida, nymphal detail. 71. Labium, ventral view. 71a. Labium, dorsal 
VIEW. 7^73. Vulva. 74r-75. Abdominal segment 9 op male. 76. Antenna. 

Abdomen dark, with, a white middorsal stripe, narrower anteriorly 
and widening caudad until widest on segments 9 and 10, where it is 
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bordered on each side mth intense black. A low lateral ked on 
s^ments 1-8 (not conspicuous on segments 7 and 8). A narrow, 
jogged white stripe dorsad of either lateral keel. The lateral gilln 
are very spoon-shaped and in fresh material variously banded with 
black. 

Male with the two points on the sternum of segment 9 slightly 
longer and more attenuate than in vivUa. (See figs. 68-69.) 

Female with the two outer or ventral members of the ovipositor 
shorter than the dorsal or inner pair. (This is true also in vmia, 
but only for the immature nymphs.) The genital valves, especially 
the posterior points, vary greatly in shape. In this species they are 
usually conspicuously toothed, especially on the distal half of the 
ventral edge. (See figs. 66-67.) 

Male, a sldn coHeoted August 3, 1913, on Satus Creek, Yakima 
County. (On the same date I collected a male in the act of emei^g, 
but the skin blew into the water, damaging it too much for a type 
specimen.) Deposited in the United States National Museum. 

Female, collected on Satus Creek, June 29, 1913, reared, emerg¬ 
ing between July 2 and 10, while I was in Oregon, during which time 
the teneral drowned, being badly decayed on my return. Skin and 
imago deposited in the United States National Museum. 

About 20 specimens, including both sldns and n 3 nnphs, were col¬ 
lected during 1913. The nymphs of this species are not easily found, 
as they roam over the whole creek bed and so are never numerous 
in any single place. They are usually found in the roots and brush 
of the larger pools and under large stones on the rifides. On turning 
a stone over the nymph is usually on the bottom beneath the stone 
and hurrying away. This is a noticeable difference between this 
nymph and that of imida, which is usually hanging back down from 
the stone picked out of the water, and very sluggishly arouses to the 
fact that it should hunt shelter. The agility of the emna nymph per¬ 
mits it to live in the swift riffles and contest for existence with the 
crayfish and stonefly and mayfly nymphs. It is the only odonate 
nymph found in the swift riffles of Satus Creek. 

Emergence, judging from the finding of tcnerals, takes place any 
hour of sunlight after the nnddle of the morning. The nymph usually 
crawls up on a stone, seldom more than an inch above &e water. 
On August 3, 1913,1 found an Argia emerging. It had crawled up 
on to a smooth pebble lying in the middle of a shallow riffle, where 
I found it at 9.62 in the morning an inch above the surface of the 
water, with head, thorax, and legs already withdrawn. It was clasp¬ 
ing the head of the skin with its frail feet. It was a grayish cream 
color. In a rdnute it moved its legs in a tentative maimer, then 
quickly crawled up on the stone just in front of the head of the skia, 
but with the tip of the abdomen still retained in the skin. In a 
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miaute more it crawled farther up the stone, freeing the tip of the 
abdomen, and continued to move about with nervous, jerky steps. 

At 9.56 it was twice the length and size of the skin, and the wings 
had begun to lengthen. In the lengthening of the wings the bases 
lengthened first and the tips last. The wings were then three- 
fourths of an inch long, increasing in two nainutes more to five-eighths, 
and were clear except the costal margin beyond the nodus. AH 
during emergence the teneral rapidly and incessantly moved the 
body up and down. At 9.69 the wings were 1 inch long, and in 
another minute were clear. The abdomen during expansion of the 
wings remained the same length as when first withdrawn, but at 
10.04 it began to lengthen, the expansion beginning with the antarior 
segments; at 10.09 the abdomen equaled the wings; at 10.12 it was 
one-fourth inch longer than the wings. At 10.15 the teneral, stiH 
a grayish cream color, crawled nervously to the top of the stone and 
flew weakly to a willow 30 feet distant. In two minutes after the 
teneral had withdrawn its abdomen from the skin a light gust of 
wind had blown the skin into the water. The fact that most of the 
larvae emerge on the riffles probably accounts for the few exuviae 
found, as the stones there are round and smooth, permitting the skins 
to be detached by the first pufli of wind. 

The teneral stage probably lasts a day or two, during which the 
insect avoids the opposite sex, and does not trust itself over the 
surface of the water. Tenerals are usually found in tixe bushes 
along the banks. 

I have never seen this spedes hanging in copulation, as is common 
among Odonata. Its actions are so nervous and rapid that I am not 
certain that I have ever seen it copulate. From my observation of 
many pairs I think copulation is as follows: The male in flying about 
and trying various females finally finds one in a receptive state. As 
he swoops down on her she flies up, when he sdzes her for a second by 
the head or tihorax with his feet, instantly throwing the tip of his 
abdomen forward and seizing her by the prothorax. If he fills his 
seminal vesicle during this process he does it the instant before he 
seizes her prothorax with his abdomen.^ The very simple structure 
of the accessory genitalia of segment 2 would indicate rapid action. 
As the male releases the female from his first or foot grasp and 
straightens his abdomen the female swings her abdomen forward and 

1 la my mind it is a question wiietlier the male dragonfly necessarily fills his seminal vesicle while gras|>- 
ing the female. 1 have watched for the act of filling the seminal veslolOi but in several years collecting 
have seen but one instance where I felt sure that I had seen the act. On Sept. 7,1913, while collecting 
on Satos Creek, I saw an Jieahna (either pa^mata or urnbrosa occiiefntalia) swoop at a feioale fiying close 
alongside a dense thicket and miss her. He then rose vertically a distance of about 12 feet to pass over the 
thicket, during which rise he had his abdomen bent forward with the ventrum of segment 9 attached to 
segment 2. He was easily observed because of the dark background of foliage, and because, flying verti¬ 
cally or “ back first,” he rose slowly. As he cleared the top of the thicket he straightened his abdomen 
and needed away. The whole process of filling the vesicle occupied less than three seconds. 
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apparently copulates for only a second. I have seen several different 
females svdng the abdomen forward for barely a second or so, but am 
not yet positive that it is a completed copulation. These seizures 
take place more commonly in the morning. If these seizures are 
not copulatory, then copulation would seem to take place but once 
or twice in the life of the female instead of daily and oftener as in 
the higher Odonata, for if daily I would surely have observed at 
least some single instance, for I was on the creek early and late and 
from the beginning of the season watched for copulation. During 
the afternoon numerous females seated on stones in the riffles refuse 
the approaches of all males. In refusing a male, the female, as the 
male swoops down on her, flies up and takes a position just above 
the male’s head, where she flies for several feet until the male gives 
up and turns away. This species spends many hours in couple, the 
male holding the female by the prothorax and both seated on some 
sunny stone. 

Oviposition must occupy but a small part of the time of the female, 
as on a stretch of 2 miles on Satus Greek I foimd only one small area 
where oviposition took place frequently. This was among the pink 
roots of willowa which hung in a shallow side pool through which a 
small stream flowed. Oviposition is a lengthy process, the female 
sometimes working alone, but usually held by the male, who supports 
himself solely by bis hold on the female, and, scorning other support, 
stands stiffly out of the water with his wings folded and his legs 
drawn tightly against his thorax until the female backing down into 
the water submerges him with her. (See fiig. 64.) 

The Argias, while spending all day dose to the water, seldom leav¬ 
ing the riffles and bars, leave the water just before sundown and 
spend the night in the shrubs along the creek, where they are to be 
found early in the morning. The two ways to capture them with 
moderate ease is among the bushes early in the morning, or at the 
height of thehr season to stand in the water facing a high bank or 
dense bush, where they are passing, and capture them as they fly past 
between the collector and the bank or bush. 

As to enemies, I have not seen birds capture Argias, but I have seen 
an Erythemis dmpUcicoUis eating a teneral. There are few frogs 
along the creek; in fact the Argias seem to flourish with few enemies 
except crayfish and such others as prey on the nymphs. I have never 
found this species infested with red mites. 

I have never found this species dse than on the Yakima River and 
lower Satus Creek. ^ 

J since writing the loregoing I have found Argia mma common on the larger rivers ol central Calltomla 
and on the TrucKee and Humholdt rivers in Nevada. It occurs Irom sea level on the Baa Lorenso and 
Sncmmento rivets to 6,000 leet elevation on the Truokee Kiver at Lake Tahoe. Professor Parr, of Stm- 
nyslde, Washington, has recently sent me a series of sperimens from Union Plat Creek, Pullman, Wash* 
Jngton. 
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AKOIA VIVIDA Bagen. 

Kgs. 31-84i 37-38,46-47,48, 63-63, 62-«4, 71-76. 

The second half of this section deals with Argia vivida and includes 
a description of its nymphs. Argia ernma and Argia vivida are the only 
Argias I have found in the Columbia watershed. 

Argia vivida has been found in three localities, all of which agree in 
certain particulsus. 

In June I made a four days’ drive to the falls of Logie Creek, which 
is the main tributary of Satus Creek. I succeeded in getting down 
to Logie Creek in two places and down to Dry Creek, which is the 
main tributary of Logie, in one place. This is an exceedingly difficult 
region to explore in a bu ggy . The single wagon trail runs up hill for 
60 nules, following the surface of the ancient slope, with the creeks 
rushing down through canyons 600 feet below the level of the road. 

On June 15 I found Argia vivida very abundant on an area of not 
over an acre in extent about 16 miles above the mouth of Logie Creek. 
The road at this place went down into Logie Canyon through a short 
lateral ravine. The bottom of the canyon opened out at this point, 
making a small flat of about 2 acres in extent, which was covered with 
grasses, with here and there scrub oak trees, and along the creek its 
usual Hne of alders, back from which stretched thickets of rose and 
sumac bushes. At one end of this flat a spring oozed out at the base of 
the cliff, and its stream, trickling down through the alder thicket, con- 
tidned many vivida nymphs. The shade, as usual in an alder thicket, 
was dense, but Argia vivida in couple were resting in profusion on the 
bushes, dead brush, and rocks, which filled this stream. Tenerals 
were numerous as well as males in high color and a few females in full 
color, but 1 saw none copulating or ovipositing. This spring stream 
was not over 100 feet long, and its bed and sides were of black muck, 
from the leaves which fall into it annually. Scattered over the bed 
were rounded stones up to 12 inches in diameter, to the under sides of 
which the vwida nymphs were clinging. The spring water was cold 
and the nymphs were slug^sh. Exuviae were found clinging to the 
stones but an inch or two above the surface of the water. Argia 
vwida is a comparatively sluggish insect and seemingly very local or 
restricted in its choice of environment. Argias were very abundant 
on the ground in the open spaces of the flat near this spring stream, 
but were not found farther than 160 feet from it. In couple they 
hung to bushes when hovering about the stream, because the bushes 
overhung the water, giving them little choice, but outside in the sxm- 
shine they sat mostly on the bare groxmd or on stones or sticks 
lying on the ground. They were easily taken by approaching care¬ 
fully and slapping the net over them or scooping them vrith the net. 
They were associated here with Sympetrum madidum and an 
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probably c(Mform(ia, ■wMch I took on Dry Creek not many miles 
distant. 

I next found Argia vivida at Sherman, Oregon, which is on the 
Columbia River about 2 miles east of the mouth of the Deschutes 
Canyon. The Columbia Gorge at this point is from two to three 
thousand feet deep. Its sides are massive brown hills, with here and 
there solitary green ranches on spring-fed benches a thousand feet 
above the river. Its bottom on either side is a narrow strip of white 
sand dunes lying between the gravdly beach and the foot of the hills. 
Among these sand dimes is the box-car railroad station called Sher¬ 
man, Oregon. Opening into the gorge about 1 mile west of the 
station is a narrow canyon, which is occupied by the Y of the Deschutes 
road. Through this canyon trickles a small stream arising from nu¬ 
merous springs, which meanders in the mouth of this canyon through 
a succession of swampy and rooky holes. This stream swarms with 
Argia vivida,. They sat on the stones along the stream, and because 
of the numerous rocks, and the heat, were difSicult to catch. The 
constant west wind blowing up the Columbia Gorge had carried many 
of the Argias as far up as the Sherman station. They were associated 
in this side canyon with AmpMagrion sauci/um (very abundant), 
IseJirmraperparva (common), IscTinura cervda, Enc^lagma cycahigerum, 
Anax jurdus (seen on the wing), OpTiiogompTms ocddentis (on the 
Columbia beach), Sympetrum corruptum and LibeUvla formsis. 

The third place I found Argia vivida was on lower Satus Creek. On 
August 24, 1913,1 took 10 specimens around a scum-covered sprii^- 
fed side channel of Satus Creek.. This small spot agreed with the 
other two in being a cold spiing-fed but stagnant stream. Perhaps 
these were descendants of strays from farther up the creek. 

Numerous specimens of both sexes from both Logie Creek and 
Sherman, Or^on, were heavily infested with red mites, in which 
respect it differs from emrna, wMch I have never found infested. 

This species differs also from emma in that frequently when pursued 
it will dodge into bushes or other vegetation, where an Argia emma 
would fly for the open.* 

The following descriptions of the adults are for comparison with 
Argia emma. The color notes are from live specimens and alcoholic 
material. 

SESOBIPTION. 

This is a large and robust species of Argia, sluggish in comparison 
with emma, and, as its name implies, brilliantly colored. 

Length of abdomen: Male, 26-30 mm.; average, 27.8; female, 24- 
29; average, 27. Fore wiugs slightly longer than hind wii^. Length 

1 Throughout California and Nevada Argia vivida occurs in all permanent springs, and while Imagoes 
BIO occasionally caught on streams and ponds such can usually he traced to nean-hy spring streams. I 
have taken It from soa level to 6,000 f oet altitude (1^ Tahoe). 

81022®--Proc.N.M.voL49-15-^19 
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of bind brings: Male, 20-23; average, 21.7; female, 22-24; average, 
23.3. 

Mah. —'Kobust, bolib tboraoc and abdomen. Legs compared with 
emmot short and weak, the last femora barely reaching the first abdom¬ 
inal segment. "Wings relatively shorter than in the female but not 
noticeably narrower; hyaline but not as steely as in emma males. 
Stigmas variable; among 20 males the stigmas of the front wings in 
11 surmount one cell; in 2 individuals the stigma surmotints 2 cells 
in one front wing and one cell in the other front wing; in 7 indi¬ 
viduals the stigmas surmount variously from IJ to IJ cells. The 
same variation shows in the stigmas of the hind wings, imong 20 
males tabulated the usual number of antenodal cells was 4 in each 
fore wing and 3 in each hind wing. Variations of one or two occurred 
rither way. The average in the 20 males was right fore wing 4, left 
fore wing 3.8, right hind wing 3.1, and left hind wing 3.1. 

In the second segment of theabdomen(seefigs.62 and 53) the ventral 
limh of the anterior hamule is thicker anteriorly, and about a third of its 
length back of the anterior end this thickness forms an obscure ridge de¬ 
current dorsad on the base of the hamule. Viewed ventrally the pos¬ 
terior hamules are more pointed than in emma. The ventral limb of 
the chitinous shaft of the penis has on its ventral surface at the anterior 
end a ridge, which widens oephalad; the posterior third of the ventral 
limb is slightly narrower than the anterior two-thirds. The second 
joint of the penis extends caudad from the distal end of the basal joint 
or shaft; it is fleshy and widens caudad, and when viewed laterally is 
seen to be variously folded and ridged. The third or terminal segment 
runs oephalad; it is supported by two chitinous longitudinal ribs, and 
consists of an almost quadrangular proximal lobe, occupying two- 
thirds of its length, each outer distal angle of which is indented on its 
lateral face, and a distal or terminal elliptic lobe. The lateral walls of 
the genital fossa when viewed from the side are extended more 
abruptly ventrad in their posterior half than in emma. 

Segment 10 deeply and widely indented on the dorso-median line of 
the posterior end, with a low keel on either side of this indentation. (See 
figs; 45-47.) The superior appendages two-thirds the length of the in¬ 
ferior; when viewed from above, widening caudad and abruptly trun¬ 
cate, the posterior end appearing impressed. Whenviewed from behind 
it is seen that this impressed area is produced ventrad and slightly cau¬ 
dad into a single me^an tooth. When viewed from the side the dorsal 
and ventral edges are seen to be subparallel, and the ventro-posterior 
tooth appears in profile extending ventrad and in some specimens 
slightly caudad. Each inferior appendage has a lateral and a terminal 
branch which are subequal. "When viewed from above the terminal 
lobe is seen to be obtusely pointed and when viewed from below it is 
seen to be decurrent along the iimer edge of the appendage as an 
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obscure keel. Lateral lobe extends laterad, dorsad, and sliglitly 
caudad, broad but terminates abruptly in a blunt point. Very little 
pile. 

Mah, live cohr. —^Labium, labrum, clypeus, nasus and Irons light 
blue. Vertex darker blue witb traces of violet. Eyes dark blue 
above vyitb lighter blue below. Color pattern of top of head same as 
in mma, but with all the lines heavier (fig. 62), in some of the specimens 
coalescing into a solid spot, as is shown in figures 31, 63, and 64. 
White hairs on labrum, Irons and occipital region. Anteimae black. 

Prothorax blue above, lighter blue on the sides and vnth the coxae 
and ventral surfaces very light A line along the base of the anterior 
lobe coimectii^ at each end with the line along the upper sides, which 
lateral lines connect posteriorly vntibi the black line along the base of 
the posterior lobe. Two broad dorsal lines connecting the anterior 
and posterior lobes, and extending caudad across the posterior lobe. 
These hnes are separated by a hair line of blue. Trochanters with an 
outer black spot. (All markinga are black unless otherwise stated.) 
Femora blue vsdth an anterior and an exterior stripe separated by a 
high pale keel. Tibiae blue with an anterior stripe from which arises 
the anterior row of spines. Tarsi black. 

Mesothorax and metathorax blue, darker dorsally and anteriorly, 
bluish gray ventrally. A very wide middorsal black stripe, one-third 
wider than either pale area bordering it. Mesinfraepistemum with its 
dorsal half black. Humeral suture heavily marked as follows: 
Lower or anterior half broad, upper or posterior half narrow except 
an abrupt enlargement at upper end. In occasional specimens the 
humeral stripe is broad and of uniform vridth. First lateral suture 
not marked. Second lateral suture narrowly marked, but with an 
abrupt, round eifiargement at its upper end. Coxae and femora bluish 
gray, tibiae blue, tarsi black. Marl^gs of middle legs similar to those 
in the fore logs but not as heavy and yet lighter in the hind legs. 
Wings hyaline, neither bluish nor flavescent. Stigma dark brown. 

Abdomen with segments 1-7 intense blue above with sternum of 
segment 1 brown and sterna of segments 2-7 black. Segments 8-10 
lighter blue vrith brown sterna. Markings as follows (see figs. 31 and 
32); 

Segment 1 with minute lateral black spot on its posterior edge. 

Segment 2 -with a narrow band around its posterior end. On 
either side above, a narrowstripe almost the length of the segment, with 
the posterior end turning dorsad. 

Segments 3, 4, and 6 marked as follows: A broad band around the 
posterior end of the segment. A small spot above on either side of 
the anterior end of the segment. 

Segment 6 similarly marked, but with either anterior spot con- 
noetod with the posterior band by a line running caudad. ffn some 
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specimens segment 6 is marked similarly to segments 3, 4 and 5.) 
The posterior bands contain on either side a blue triangle. 

Segment 7 mth a heavier development of the color pattern than on 
segment 6, making the entire dorsal half of the segment black except 
a narrow blue band across the anterior end. 

Segment 8 pale blue with a minute spot on each latero-posterior 
edge. 

Segment 9 pale blue with posterior edges and appendages vari¬ 
ously marked with black. 

The teneral color of the male is a pale gray or chalky white. In 
changing from the chalky white to the intense blue the male passes 
through brown, brownish violet, and violet blue stages. 

FemHe .—More robust than the male, especially the abdomen. 
"Wm^ relatively longer than in the male, which when folded reach 
to the middle of segment 8 and occasionally to middle of segment 9; 
byaline but with a decided flavescence. Stigma rarely surmounting 
more than one cell. "Wings not proportionally broader than in the 
male. Among 20 females tabulated, the usual number of antenodal 
cells was 4 in each fore vting and 3 in each hind wing, with variations 
of one either way. The average in the 20 females was, right fore wing 
3.9, left fore wing 4, right hind wing 3.1, and left hind wing 3.1. 

Legs short, the last femora reaching the first abdominal segment. 
Mesostigmal laminae large (see fig. 49); the anterior end of the mid¬ 
dorsal Carina prolonged between them into a wide triangular «a- 
largement, and each mesostigmal lamina extended posteriorly in a 
plate or ridge, which overhangs its respective postero-lateral depres¬ 
sion. 

FcTnaHe, live color .—^The females of Argia vimda are more variously 
colored than any sex of any odonate species I have seen. As in the 
male, the teneral is a chalky white, which changes through various 
shades of gray-violet and brown into a high color largely blue, which 
gives the female the general appearance of the male in high color. 
This blue color was rare, as I found few specimens in it, but I took 
most of my vimida series early in their season. Of four females taken 
on lower Satus Creek on August 24, only one was blue. 

Female, "blue form .—^Labium brownish gray; labrum grayish blue; 
clypeus, nasus,.frons and vertex greenish blue slate. Occiput and 
postocular areas blue with a tinge of violet. MarTdnga of the head 
same as described for the male with the same individual variations. 
Eyes blue above, shading into violet gray below (in one bi gli colored 
f^ale my notes mention, “eyes violet gray”). Scattering white 
pile on the labrum, frons and nasus, also on the postocular areas 
and occiput. Antennae black. 

Prothorax with dorsal and lateral surfaces blue; ventral surface 
and coxae pale brownish; femora gray; tibiae pale grayish blue. All 
markings as in the male, s y ^ 
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Mesothorax; and metathorax blue, more intense on the anterior 
surfaces, shading into violet gray on sides and under surfaces. Coxae 
and femora violet gray; tibiae greenish blue. Legs and thorax 
marked as in the male. Stigmas pale bro-vm. 'Wings hyaline with 
a suggestion of flavescence; stigma brown. 

Abdomen, ground color blue, an intense blue on dorsal surface 
shading into a more violet blue on the sides of segments 1-7. Ster¬ 
num of segment 1 brown and of 2-7 black. Dorsal and lateral sur¬ 
faces of segments 8, 9, and 10 pale blue. Markings as follows (see 
figs. 33 and 34): 

Segment 1, on either side a minute spot at the posterior end. 

Segment 2 with a narrow black band around posterior end. At 
anterior end a small spot above on either side. At posterior end a 
larger spot, triangular (sometime quadrangular or even elliptic) 
above on either side. 

Segment 3, a narrow band around the posterior end. At the 
anterior end above on either side, a small spot attenuate caudad. 
At the posterior end a larger spot-on either side, but with the inner 
anterior angles coalesced across the middorsal line, and the posterior 
ends touching the posterior band. (These large paired posterior 
spots are homologous with the U-spots on the abdomen of the emma 
females.) In each lower posterior angle of the pleurite an oblique 
stripe running dorsad and cephalad for one-fifth the length of the 
s^ment. 

Segments 4 and 5 marked like segment 3, but with the markings 
successively heavier until in segment 5 the two posterior dorsal spots 
are coalesced into a heart-shaped mark with the apex pointing 
caudad. 

Segment 6 marked like segment 5, but with the two antero-dorsal 
spots attenuate caudad until their posterior ends coalesce with the 
anterior points of the heart-shaped postero-dorsal marking. 

Segment 7 with markinga similar to the preceding, but with the four 
dorsal spots enlarged and coalesced into a large V-marking, which 
when viewed from above resembles an old fashioned clothespin with 
the head pointing caudad. 

Segment 8 with a minute spot in the lower posterior angle of the 
pleurite. 

Segments 9 and 10 without markings. 

As stated previously, the teneral ground color is a chalky white. 
The first change is to a brownish violet along the dorsal surface of 
the abdomen. Then the eyes become grayish violet and segments 
8, 9, and 10 become pale blue. The chalky gray of the entire body 
then takes on a pale brownish tint with suggestions of violet on the 
abdomen and femora. The majority of the females collected were 
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in this "violst and brown stage with, segments 8, 9, and 10 blue, which. 
I believe is the usual breeding color. 

Nymph.— 37, 38, 71-76).—A short nymph with very dark 
color, and color pattern very obscure except the broad white stripe 
down the middorsal line of the abdomen. Caudal gills small and legs 
weak. 

Total length, not including gills, 12 mm.; length of abdomen 
without gills, 7; length of gills, 3; width of head, 3.6; length of hind 
leg, 7.6. Head broader than long, the posterior margin ahnost 
straight, being very slightly emarginate between tlie postocular lobes. 
Antennae (see fig. 76) short, their length less than length of head; 
base and first two joints black, the four distal joints white with 
obscure darker rings. (These markings fade very soon in alcohol.) 
Mentum short and broad, ahnost square; anterior margin of ligula 
slightly convex. Four raptorial setae on each lateral lobe, the 
anterior setae as long as the end hook, the others successively shorter. 
The end hook is not separated by a notch from the inner margin as 
in emma. (See figs. 71 and 71a.) 

Ptothorax twice as broad as long. Ridge around posterior edge 
not prominent. Dorsal surface flat except a minute semicircular 
depression on the anterior portion. Femora of first pair of legs two- 
thirds as long as femora of second pair. Tibiae of first pair almost 
as long as tibiae of second pair. 

Mesothorax and metathorax equal and mther slightly longer than 
the prothorax. A deep concavity extending from the anterior point 
of the anterior wing pads to the mesinfraepistemum. A short tubercle 
between the upper edge of the mesinfraepistemum and the posterior 
edge of the prothorax. Posterior wing pads extending to the pos¬ 
terior edge of abdominal segment 3. Femora of last pair of legs 
extending to middle of segment 4. 

Abdomen widest in segments 4 and 6 which are only slightly less 
wide than thorax. A low lateral keel on segments 1-7 (inconspicuous 
on 7). Abdomen very dark, with a very conspicuous white mid¬ 
dorsal stripe, which is narrow oephalad and widens caudad until it 
is widest on segment 9 (all other abdominal markings obscure). The 
middorsal stripe bordered by dark. A light irregular stripe associated 
with each lateral keel, which is edged above and below by darker. 
The lateral gills less conspicuously spoon-shaped than in the emma 
nymph, the prominent rib making them more roof shaped. 

In the male the two points on the abdominal segment 9 are shorter 
and more pyramidal than in the emma male. (See figs. 74,75.) 

Female with the two outer or ventral members of the ovipositor 
as long or longer than the upper or inner pair (except in immature 
larvse). The genital valves roughened on the distal half of the ven¬ 
tral edge, any teeth being hidden by long hairs. The posterior tips 
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of the genital valves vary greatly, not giving reliable characters. 
(See figs. 72-73.) 

Of the two nymphs, vivida is covered with a fine pubescence, while 
emma larvae are almost entirely free from pubescence. 

Described from a male, collected June 16, 1913, on Logic Creek, 
Yakima County, Washington; reared, emerging June 26,1913; skin 
and imago deposited in the IJnited States National Museum. Also 
described from a female, an alcoholic nymph collected June 16,1913, 
'On XiOgie Creek, and now deposited in the United States National 
Museum. 

The only place I have collected imnda nymphs is on Logie Creek 
at the place previously described. There on June 15, 1913, I took 
42 nymphs varying in length from 3 mm. to 12 mm. Nine of these 
were in the mature stage. The other 31 on examination and meas¬ 
urement seemed to fall into two groups, which probably were a 1914 
brood and a 1915 brood. As there were great differences among 
those of the youngest brood this may have represented two broods 
instead of one. 1 have not reared the female and have reared only 
two males. 

3. NOTES ON ISCHNURA. OERVULA AND ISCHNURA PERPARVA. 

These notes were undertaken at the direct suggestion of Mr. E. B. 
Williamson, who thought that descriptions of the live colors of these 
species would be of value, especially ia reference to any dimorphism 
in the coloration of the females.* In view of the present confusion 
among the described species and varieties of hehwwra from the 
Pacific slope, these notes have been made to include points other 
than color. 

The two species are widely distributed over Washii^ton and 
Oregon. Wherever I have found one of the species, the other, 
though perhaps not so abundant, has always been found. Both 
roach their greatest abundance around the alkaline ponds of the 
upper Sonoran Zone, but occur commonly and in some places abun¬ 
dantly in the Transition Zone. I have never found them in the 
Cana^an Zone, but I have done very little collecting at that altitude. 
I have specimens of both species from the following localities: 
Oregon—^Baker Valley, elevation 3,400 feet; Eagle Valley, 2,500 
feet; Deschutes Valley (Bend, Oregon), 4,000 feet; Columbia River 
Gorge (Sherman, Oregon); Washington—Kittitas Valley, elevation 
2,500 feet; Yakima Valley, 700 feet; Spokane Valley, 3,000 feet; 
PaJouse Valley. 

Both are all-season species, being on the wing from the fiirst open 
spring weather until heavy frosts occur in the autumn. Both arc 

11 wish to tliaiik Mr. E. B. V/illlarason for his constant help and encouragement^ as It is he who started 
mo and lias sustained my interest in this work. 
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pAlflAin found far from the weedy banks of a pond or stream and 
both are found about either alkaline ponds or fresh running water. 
However, eemda seldom occurs abundantly except around alkaline 
ponds. 

ISCHNURA CBSVUIA Stlys. 

Figs. 77-SO, 87-«l, 94.-100,106-109,117-121, 127-132. 

YPhile occurihg from early spring till heavy frosts in the autumn, 
IseTmura cervida reaches its greatest abundance during the months 
of May and June. About nmning water it is scarce, in such places 
choosing the more stagnant spring laterals and side ponds. As with 
the other species of the genus, it is seldom found over the water or 
on land far from the moist banks of a pond or stream. 

It emerges in the daytime, usually betw;een 9 and 11 o’clock in the 
morning, when it can sometimes be found emerging in swarms. At 
such times the nymphs can be seen swarming to the bank with a 
tadpole-like wriggling motion. They usually wait about 16 minutes 
after crawlmg from the water until they dry and the back splits. 
A half hour later they are on the wing.. This species has, especially 
during imaginal life, the Lestes habit of hanging among aquatic 
vegetation and dodging among the reed stems to avoid capture. 

Copulation takes place with the couple moving about among the 
vegetation or at rest on some leal, and lasts for many minutes. 

In oviposition the female, usually unaccompanied by the male, 
deposits her eggs in any vegetable substance under the surface of 
the water which is soft enough to be pierced by her ovipositor, 
usually the stems of aquatic plants, but sometimes she will alight on 
the surface of a floating mass of fflamentous algae and oviposit in 
the tangle of algal fllaments. Usually the abdomen is bent U-shaped 
and the wings are loosely folded as in copulation, but occasionally 
she assumes the poses of f&r^roa, with the wmgs tightly folded. 
(See flgs. 87 and 88.) 

I have three pairs which were killed while in copulation. In one, 
the hold of the male on the prothorax of the female is still retained. 
Figure 89 shows how the parts fit together. The concave apical 
edges of the inferior appendages of the male rest on the anterior 
surface of the posterior lobe, each at about the base of the penoU of 
hairs. The inferior apical points of the superior appendages rest 
imder the roof-shaped posterior lobe, while the angle of the superiors 
rests on the mesostgmal lamina. Probably in life the V-shaped 
prolongation of the dorsum of segment 10 rests on the mesothoracic 
Carina of the female. Ih this dried pair it is slightly raised. 

In copulation, segments 8 and 9 of the female are opposed to seg¬ 
ment 2 of the male. The very heavy penis seems to be the sole 
dasping oigan, as the “anterior hamules” fold inward during copu- 
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lation Cfigs- 90 and 91), ■wihen tibe penis is exserted. Among my 
material I foimd a smgle male 'with, the penis exserted and the “ante¬ 
rior hamnles” and lamina folded in, but considered it deformed or 



Figs. 77-78.— Ischnihia cxanrofLA, male. 77. Doesal view. 78. Lateral view. 


injured until I examined the copulated pairs, ■when I recognized 
its true meaning. In none of the three dried pairs does the ovipositor 
sheath of the female ht into the depression of segment 2 of the male, 
'which is made by the infolding of the anterior lamina and its attendant 
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“aaterior liamules.” These "aaterior hamules” then function not as 
daspers but as a sheath for the penis. The distal joint of the penis is 
bifurcate, the two rami being slender and twice as long as the undi¬ 
vided base of the joint. (Figs. 94 and 95.) 



ri<3S- 79-80.—ISCHlTOltA CKSVUIA, ySMiXE. 79. PORSAl VIEW. 80, LATEIUL VIEW. 


Mile (figs. 77, 78, 94-98,109).—Labrum blue, with a horizontal 
line above. Itons blue on the vertical sinface, black on the 
horizontal surface. Vertex with blue band across front, small blue 
postocular spots, otherwise black, which is continuous with black of 
the upper part of the eyes. Antennae black. Upper fourth of eyes 
Wack, which is abruptly set off by a straight line from the pale 
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hlmh green of the imddle eye, which shades gradually into lemoa 

Hack, except a narrow bluish vertical stri^ on each 
Bide which runs down onto the greenish coxa. Legs blaek, except a 
narrow greenish stripe on inner surface. 



Mesothorax and metathorax pale pure blue on sid^, sha^^ into 
' \\ nrv tlift ventral surface. Mesepisterna and mesiofra p 








segment 2 black above, blnisb green below; segments 3—7 black 
above, yellow below, except an interrupted narrow basal band on 
segments 4-7; segments 8 and 9 pure blue, each with a rectangular 
black spot at the anterior end of each side; segment 10 black above, 
blue below. 
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TlOS. 86-86,— iBCEHlIKi. matiSTi,, JLQSI) mcAIia, 86, SOBSAI, 7W, 86, XiATBaU VHT, 


302 PROOMEDIVQS OP TBE BATIOVAL MJJSEtJM. 'VOI..49. 

In tihe teneral cervuHa, male, tile general color immediately after 
emergence is pale gray with flesh tints. This is overlaid vrith the 
black color pattern. Within an hour or so segments 9 and 10 turn 
blue, the remaining general color being assumed more slowly. These 
changes are very simple compared with the series of changes through 
which the coloration of the c&rwla female goes. 



Pigs. 87-91.—IscnwaA cEBVXJLi.. 87. In coptoaxion. 88. Ovipositing. 89. Malb clasping oaGAWa 

ATTACHED TO FEMALE PKOTHORAX. 90. CoPtTLATlON, DETAIL. 91. MALE, SEGMENT 2, 
PARTS m OOPtTLATOEY POSITION. 

riQS. 92-93.—ISCHNTJUA PERPAEVA. 92. IN COPULATION. 93. OVIPOSITINO. 

The following are the various colorations found, among the females 
(figs. 79, 80, 106-108, 117-119); 

1. Female .—^Teneral colors mostly a light shade of brown wath 
black markings. (See figs. 106 and 117.) 

Labrum gray, shading into brown above, edged above by a horizon¬ 
tal black line. Frons gray on vertical surface, black on horizontal 
surface. Vertex black, but with a broad transverse band of gray in 
front connecting the gray genae. Postocular spots large, brown, and 
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connected by a brown line. Antennae black. Eyes light gray, with 
darker spots. Under surfaces of head pale gray, almost white. 



Figs. 94-l00.-"IscHNuaA cervula. 94. Maue, segment 2. 95. Male, segment 2 lissectep. 96. 

Male, segments 9 and 10, ventral vievt. 97. Male appendages. 98. Male pro- 
THORAX. 09. Female prothobax. 100. Female mesostigmal lamina. 

Figs. lOl-lOS.— Ischnura perparva. lOl. Male, segment 2 . 102 . Male, segments 9 and lo, ventral 
VIEW. 103. Male prothorax. 104. Male appendages. 105. Fema le mesostigmal 

LAMINA. 

Prothorax brown, marked with black as follows: A narrow trans¬ 
verse line at base of anterior lobe. This widens on the middorsal 
line into a triangle, the apex of which extends caudad to the anterior 
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angle of a diamond marking at tlie base of the posterior lobe. Liegs 
pale brown except narrow black stripe on outer surface of tibiae. 

Mesothorax and metathorax pale brown, except as follows: Broad 
middorsal stripe (in some individuals a mere line); a spot on the 
anterior end of mesepimeron; dorsal end of both humeral and second 
lateral sutures narrowly black. Legs as in prothorax. 



rias. loe-m—IsoHinmi. cbbtou. 106. TsHiBi.!. ibkalis mrs usm colojultion. 107. Txinftu 
ncuAi.X'vniHDXBX colobxhok. 108. FsK^tB -ima vxsy dabs ooiobation vmoB 

AWBOACBBS UAXB COLOBAHIOK. 109. MAIB COLOXATIOH. 

Abdomen pale brown, except as follows: Segment 2 with a diamond- 
diaped, or in some individuals a spade-shaped spot on posterior end 
of dorsal surface; segments 3 to 7 each with dorsal surface black, 
except for a narrow pale interrupted band across the anterior end; 
segment 8 pale blue, usually with small lateral mark; segments 9 and 
10 with dorsal surface black, the black extending down in a narrow 
stripe on either side of the anterior end. 
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2. Fernet .—Some teneral females (figs. 107 and 118) are more heav¬ 
ily marked than the previous description would Indicate, but the form 



F|Q8. 110-116.— ISCHMURA PBRFASVA, FEMAUC. 110-114. VABIATZOKS in TENEBAL COLO&ATION. 115* 
Stage xntermbdiate between tenebal and adult, showinq fobmation of adult 
OOLOEAT tON ON 8EGHENTS 1-4. 110. ADULT COLORATION. 

Pigs. 117-119.—Xscbnura cebvula, fesiale. 117, Tenebal feuale with light coloration, saue as 
Pig. 106. 118. Tbbtebal female with dabh golobation showing fobmatton of 
adult golobation on eyes and femora, same as Pig. io7 but older. 119. 
FEBIALE, final OB senile coloration. 

inteigrades with the first. In this form the postocular spots are very 
much reduced and have no coimecting bar. The entire dorsal surface 
of the prothorax is black. The coxae have an anterior black spot. 
81022°—P10C.N.M.V0I.4&-I6—^20 
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Upper half of mesuifraepistemum black. Middoraal stripe broad. 
Humeral stripe broad and •widenir^ below into a large rectangular 
spot on anterior end of mesepuneron. Second lateral suture with a 
narrow black line. Femora brown as in. the lighter individuals. 
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3. Femah .—^Adult coloration: Labrum greenish, fro33s blue on 
Tertical surface, black on horizontal surface. Vertex black, including 
upper one-fourth of eyes, which is sharply demarked from the lower 
greenish three-fourths by a horizontal line, except a pale pure blue 
band across front of vertex from eye to eye and the usually connected 
pale blue postocular spots. 



123-126^ISCHNt7BA PBEPiLEVA, NTMPBU 123. DOBSAL VISW OF LABIUM. 124-126. SteNTAL SETA 
OF THKEB BEARED NYMPHS. 

Fios. 127-182.—IscmruBA cervula, itymph. 127. Poesal view of labium. 128-130, Mental seta 
OF THREE REARED NYMPHS. 131. MALE SEGMENT 9, VENTRAL VIEVT. 182. FEMALE 
SEGMENT 9, VENTRAL VIEVT, 

Thorax pale blue, but markings may be either as in description No. 
1 or No. 2. Coxae and femora vivid rose pink. Femora and tibiae 
with an outside black stripe. Pterostigmas pale brown. 

Abdomen marked as in tenerals, but segments 1 and 2 blue, seg¬ 
ments 3 to 8 greenish yellow, and segments 9 and 10 pure blue. 

4. Female .—^Final or senile coloration (fig. 119): Labrum olive. 
Vertical surface of frons olive, horizontal surface black. Entire 
dorsal surface of head black, including the sharply defined dorsal 
one-fourth of the eyes. liower three-fourths of eyes green, shading 
into yellow below. 
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Protliorax black on dorsal surface, shading into olive on sides and 
coxae. Legs black, with bluish olive stripe on lower surface. 

Mesothorax and metathorax black on dorsal surfaces, shading into 
olive on lower sides. Legs as in first pair. 

Abdomen with dorsal surface black, shadmg below into olive on 
segments 1 and 2, into yellow on segments 3 to 7, and into olive on 
segments 8 to 10. 

6. Jf'emcZe.—Melanistic. I have a single melanistio female (fig. 108), 
which approaches the male coloration.^ 

Labrum gray, with black line above. Frons blue on vertical and 
black on horizontal surface. Vertex black, except small round die* 
coimected postocular spots and the blue stripe from eye to eye along 
its anterior edge. Eyes black on upper one-fourth, green below. 

Frothorax with black band across mrterior lobe. Middle lobe black 
on dorsal surface. Posterior lobe black, except a large blue triangle 
on each outer angle. Coxae blue, with black anterior spot. Legs 
black, with bluish stripe on inner surface. 

Mesothorax and metathorax with sides and lower surface blue, 
with very broad middorsal and humeral stripes which fuse aloi^ the 
middle two-fourths of their length, leaving a pair of oval blue spots 
near the antealar sinus, and below, a pair of lanceolate blue spots 
next the mesostigmal laminae. Legs as in the prothoracic legs. 

The abdomen has the distinctive female coloration described in 
No. 1. 

The “adult coloration,” No. 3 of ccmtZa females, is a stage which is 
rather transitory, as the delicate blues, pink, and yellow become early 
obscured by black, which in the very old females may become slightly 
pruinose. The females, which I reared, emerged into coloration No. 1 
or No. 2, and died while still in that color, but in the field I have 
taken very fresh appearing females of coloration No. 3. Because of 
the dModty always found in arrimging a large series of fresh females 
in a series according to the age of their coloration, I have wondered 
if coloration No. 3 could also be a teneral and representing a second 
form of coloration. All the aged females are black. No. 4. As this 
species frequently emerges in swarms the tenerals are at times very 
numerous. However, the coloration which is ordmarily found is 
black (No. 4). At any time in May or June, when this species is 
most abundant, individuals in every stage of coloration can be taken. 

Within a few hours after death the delicate pink, blue, and yellow 
fade, leaving the dried specimens gray or pale brownish. 


J Since writing tWs I collected a second f'linale of tWs coloration In the Sacramento Valley of Callfomla 
and several others at 7 aHo Alto. In these the 4 thoracic blue spots are similar to those of the male. 
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As in females of perparoa, the late or adult black pattern is super¬ 
imposed on the black pattern of the teneral and is not a devdopment 
from the first black pattern. This is especially noticeable in the 
thorax, where the dorsal and humeral stripes remain sharply defined, 
though only faintly visible until the intervening blue mesepistemal 
stripes become almost black. 

The nymphs of both eerwHa and perparva are to be found in large 
numbers in the trash among cattails in the “tule” swamps south of 
Sunnyside. While a rake brings out both species, the nymphs of 
perpoffva are usually covered with mud, while eermla nymphs are 
dean, though one species is about as hairy as the other. This fact, 
in connection with that of the shorter legs of the perparm nymphs, 
suggests that the perparva nymphs are more mud-loving and that 
the eermla n3anphs prefer the trash and aquatic vegetation above 
the slimy bottom. 

The descriptions of the nymphs of eermla and perparoa are based 
on 10 eermla and 12 perparva nymphs which were reared at Sunny- 
side during June and July, 1913. It is easy to notice certain differ¬ 
ences in color and length of legs between the two series of exuviae, 
when laid in two rows for comparison, but the differences are so slight 
and so easily confused by other varying conditions that I can not 
certainlyseparatefromamixed series any but the mostbrightlycolored 
eermla larvae. Perparva nymphs may be pale brown, black, or bright 
green, probably depending on food and nearness to molt. Usually 
eermla nymphs are easily distinguished by their brilliant black color 
pattern, especially the vivid banding on the lep. In some reared 
specimens, however, the exuviae are almost without color, although 
even in these the bands of the lep, though pale, are sharply defined. 

Nymph (fip. 120,121,127-132).—Length, 11-12 mm., ^lUs, 6 extra; 
abdomen, 8; hind femur, 3. 

Oolor usually black because of the heavy color pattern, though it 
may be very light. Among the exuviae are 7 males, which vary from 
almost colorless to very black. 

Hoad with the distance between anteimae relatively wide, in meas¬ 
ured specimens being five-sixteenths of- width of head. This extra 
width is correlated with a peater width of the anterior edge of tho 
submentum than is found in perparva. Tho mentum is usually 
slightly shorter than in perparva, thus accentuating the slightly 
peater width. However, perhaps from warping, the mental propor¬ 
tions in exuviae are not constant. Mental setae usually four in each 
row—^in one specimen five in each row. Each lateral lobe with five 
raptorial setae, a large movable hook, and five end teeth the inner one 
of which is large and set off from the row of four small ones by a 
deep notch. 
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Thoras; rdatiy^y large; 'wing pads held parallel and reaching to 
the ixiiddle of the fourth abdominal segment. Legs long and sprawl¬ 
ing. Abdomen conical, slender; the gills large, increasing in width 
to the apical third, then rapidly reduced to an attenuate apex. 

The color pattern is complex, usually vi'vid, and is as foUo'ws; 
Head black, 'with white area over location of adult median oc^us, 
from which a stripe runs forward and a branch on either side runs 
laterad of its eye and antenna. Postocular spots comma-shaped. 
Eyes gray. Prothorax white, with a hl&GkJlmr-de-Us design. Coxae 
and trochanters black, femora with two black bands and the distal 
end black. Mesothorax and metathorax black, 'with middorsal pale 
areas and the dorsal edges of the epistema light. A light spot on the 
dorsal half of each mfraepistemum^ Legs banded as in the first 
pair. Abdomen black, with a row of spots along the lateral keels, a 
naiddorsal stripe, and a row of spots on each side midway between the 
lateral keels and the middorsal stripe. Gills plain. 

This nymph differs from that of perparva in the longer legs, the 
greater distance between the eyes, and the sharp banding of . the legs. 

ISCBNURA PKRPASVA Selsns. 

Figs. 81-86, 92, 93,101-106,110-116,122-126. 

Jshmira perparm occurs during the entire odonate season and is 
frequently as abundant along the stagnant side pools of fresh streams 
as it ever is about alkaline ponds, where it occurs in equal abundance 
■with cennila. In other words, it seems to be adapted to a 'wider 
variety of conditions than eerwia. 

In habits it resembles cermUa but, when at rest in copulation 
(fig. 92), or o'npositing (fig. 93), the wings axe usually held tightly 
closed. Being a hea'vier bodied insect, the abdomen is seldom bent 
into the U-shapes common •with ovipositing cenmla. As in eemda 
the males rarely accompany the females while the latter are ovi¬ 
positing. 

Male (figs. 81, 82, 101-104).—^Labrum greenish, 'with black line 
above. Frons greenish in front, black on horizontal surface. Entire 
top of head black, except broad greenish band across front and small 
greenish postocular spots. Antennae black. Eyes abruptly black 
above, pale green below. 

Prothorax black above, except narrow greenish line along base of 
anterior lobe and a small greenish spot on either side of the middle 
lobe. Sides of prothorax, coxae, and legs yellowish green, "with 
femora broadly black on outer surface and a narrow stripe on outer 
face of tibiae. 

Mesothorax and metathorax pale green, with broad middorsal 
stripe and broad humeral stripes. Legs colored as in first pair. 
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Pterostigma of fore wings black, of hind wings dusky, those of hind 
wings much smaller. 

Abdominal segment 1 pale green, with triangular black spot and a 
black apical liue extending down either side; segment 2 greenish 
with dorsum broadly black and a black apical line as in segment 1; 
s^ments 3-7 black above, lemon yellow on sides and ventral surface; 
segments 8 and 9 pale blue, with a rectangular black spot on either 
side; segment 10 with dorsal half black and ventral half yellow. 

In the teneral male the colors on emergence are steel gray with 
the above described markings. 

Female (figs. 83-86, 105,110-116).—The females of fetfwrm do 
not possess two color forms in the inature imago. The mature 
colors are an obscure smohy green with black markings, which is 
usually very heavily overlaid with a gray pruinose. 

The teneral colors (figs. 83, 84, 110-114) are orange and black, 
and in detail are as follows: 

Labium pale greendsh orange, with a minute black triangle on its 
dorsal edge. Frons orange on its vertical surface and black on the 
horizontal surface. Vertex orange between the anteimae, the 
remainder black, except large connected orange postocular spots. 
Eyes dark green above, pale below. Antennae black. Under parts 
of head pale yellowish. 

Prothorax orange, paler on lateral and ventral surfaces. Anterior 
lobe with anterior edge black; middle lobe black, with a small orange 
area on each side; posterior lobe orange. Coxae, trochantms, and 
femora pale orange and without markup. Tibiae yellow, with a 
narrow black stripe on outer side. Tarsi green. 

Mesothorax and metathorax orange, paler below, with a broad 
black dorsal stripe. On either side a black humeral stripe, narrower 
across the dorsal edge of the mesinfraepistemum. colored as 
are first pair. Wings colorless, pterostigmas clear, yellowish. 

Abdomen orange, marked with black as follows: Segment 1 with 
two minute spots on dorsal surface; segment 2 with minute cross line 
on dorsal surface and a narrow apical ring; segment 3 with a spade¬ 
shaped marking on apical one-fourth of dorsal surface, and an apical 
ring; segments 4 to 7 with dorsal surface black, except narrow basal 
ling, and on segment 7 a narrow apical ring; segment 8 with a large 
U spot, the U opening caudad; segment 9 with small anterior spot 
on either side; segment 10 orange. 

The teneral on emerging is a pale flesh color with the dark marMngs 
just described indicated by gray. Within an hour or two the orange 
and black coloration has been assumed. Figure 114 shows the usual 
color pattern on the abdomen of a teneral female parpcrm. Figures 
110 to 113 are less common forms. I%ure 115 shows a female colored 
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as in figure 111, which is passing from the teneral color pattern to the 
adult pattern shown in figure 116, by the darkeni^ of the orange 
areas shown in the figure by stippling. As mentioned for c&nntia 
females, the adult black pattern is superimposed onto the teneral 
black pattern by certain of the orange areas becoming brownish, 
then smoky, and finally black. 

The following black markings appear on the mature female (see 
figs. 85, 86, 116}: 

AH of the dorsal surface of head black, except pale band above 
fpons. Entire dorsxun of prothorax black. Dorsum of all abdominal 
segments black, except a narrow pale apical cross line on segments 
1, 7, 8, and 9. Pterostigmas smoky. The entire body and 1^ are 
more or less pruinose, making a slate gray insect. The paler colors 
of the ddes of the thorax and 1^ and sides of the abdomen, which 
axe obscured by this pruinosity, are olive green. In very old females 
the only light color remaining is a brownish stripe on the outer edge 
of the inesepistemum. In dried material the blue element in the 
olive green fades, leaving the insect bro-wnish or orange with pruinose 
and black markings. In both species the blue element, either pure 
and by itself or in a mixed color like green, is very likely to fade easily 
in dried material, leaving the more permanent yellow element. This 
is probably where the frequent dimorphism of the female Ischnuras 
comes in. The males are seldom pure blue, but greenish—a com¬ 
bination with a yellow and a blue element. In the yellow dimorphs 
the blue element is lacking. However, in pcrpam the orange 
female is merely the teneraL 

The mature pruinose females of this species are very common, the 
males less common, the orange teneral less common yet, and the 
intermediate forms between the orange teneral and the adult pruinose 
female are rare. Among 250 specimens I have 40 orange tenerals 
and only 5 intermediate between the teneral and the pruinose. I 
have inferred that the orange teneral condition lasts the first day, 
the charge to adult occurring during the fihst night of imagiaal life. 
But this is merely a guess to account for the rarity of the intermediate 
forms.^ 

Nymph (figs. 122-126).—The n 3 rmph of perparva has been described 
by Needham. The following points may serve to separate it from 
tl^t of cemda and other species: Leigth, 11-11.5 mm., gills, 5 
extra; abdomen, 7-7.5; hind femur, 2.5; width between eyes four- 
sixteenths of total width of head. This nymph is aiTnilsT to that 
of cermla but differs in the shorter legs, the narrower space be¬ 
tween the eyes, and the obscure color patterm. In life, because of 
the muscles and other internal organs showing throigh, the perparva 


11 have Ji3st succeeded in rearing and keeping a teneral female alive four days without change of the 
orange ool^. The dhange in color may he due to fertilization. 
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ii;^pbs are easily ooixfiised with, the more lightly pigmented eemda 
nymphs. However, in the exuviae, while the 1^ frequently show 
indistinct bands, the edges of these fade out, giving a lack of sharp 
definition as occurs in cermda, even in the pale eervula exuviae. As 
shown by the figures 124r-126, the labial setae are not a reliable diag¬ 
nostic character. 

4, NOTES ON MAOEOMIA MAGNIPICA AND ITS NYMPH. 

While collecting on Satus Creek, YaJdma Coimty, Washington, 
July 27, 1913, I became suspicious of my determination of certain 
very swift dragonflies which I had been unable to net, but which I had 
hitherto thought were Aeshna imMcdlor. To satisfy myself I r^ 
turned August 3 with a shotgun, a few shots from which showed these 
swift fliers to be Macromias, which on later examination proved to 
be Macronda magnifica (figs. 133-146). After using 25 ^ells loaded 
with No. 10 shot I hit nine Macromias, five of which were still usable 
as specimens. 

On August 7 I returned with Professor Farr, of Sunnyside, and 
during two days of strenuous effort we netted three Macromias. 
With the use of the gun and a second box of shells we procured three 
more specimens. On this trip we searched for n 3 'mphs and exuviae, 
but found none. 

On August 24 I returned alone and netted a sio^e specimen, the 
same day finding five exuviae in an alder tree. These were from 2 to 
10 feet above the surface of the creek in a tree, under whose roots the 
creek, had cut, forming a pool about 3 feet deep, which was half filled 
with the fibrous alder roots. One exuvia was fastened with out¬ 
spread legs close to the trunk of the tree, but the other four nymphs 
had crawled up and out on limbs and finally onto twigs less than the 
size of a straw, from which the skins were hanging back downward. 
As these were found late in the day I did not search further, but re¬ 
turned on September 7. This time in an alder tree similarly situated 
were found six more exuviae, while in the mass of roots in the pool 
beneath the tree was found a live nymph of the 1914 brood. A short 
distance from this in a third alder tree overhanging an undercut bank 
were foimd three more exuviae. Probably Macromias had emerged 
from other tree-fringed pools but these three trees were the only ones 
so situated that they were well enough protected from the wind to 
prevent the blowing down of the exuviae, as these must have been 
hanging, when found, not less than six weeks. 

As contrasted with the restless activity of the adults the move¬ 
ments of the nymph were extremely deliberate. In fact, he betrayed 
bis presence in the tree roots thrown out onto the bank, not by his 
movements but by a sli^t chirping noise made in expelling air 
from the cloaoal chamber. 
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As the munbers of these Maoromias were at their height on July 27 
they probably had been on the wing three weefcs, for they rapidly 
disappeared ^ter August 7, and none were seen after August 24. 

A short description of the Satus Creek region is given in my second 
paper of this series (see pp. 269-270), but the following details may 
serve to make more clear the habits of this species. Satus Greek, after 
it emerges from Satus Canyon onto the Yakima River flats, is a cool 
shallow stream of less than 10 second-feet, which meanders over long 
gravel riffles from pool to pool. These pools are about 25 feet wide, 
from SO to 200 feet long, and, with few exceptions, axe not over 4 feet 
deep. They are gravel bottomed, except under hi^ dirt banks, 
where there is usually some mud, and are frw from aquatic v^etar 
tion and brush, thus offering no protection to dragonfly nymphs, 
exc^t pools overhung by alders, where the alder roote form intricate 
masses iohabited by lamprey eels, crayfish, and the nymphs of A^pion 
aegualUe yaJdim, Aeshna vmbrosa oc^enidiis, and Maeromia. 

The male Macromias were usually found patrolling the larger pools 
or sometimes a patrol would include two or three of the shorter pools. 
Seldom were more than three or four males seen at any one time, and 
each male’s beat was rarely over 300 feet long. The flight was very 
swift, ordinarily about 2 feet above the surface of the water and 
strai^t down the middle of the pools or, on the broader pools, up one 
side and down the other. For speed few dragonflies can equal it. 
The speed was so great that even when I knew the passing dragonfly 
was a Maeromia, black with yellow spots, it appeared a unifom gray; 
hence their confusion on the wing with Aeshnas. They were unu¬ 
sually fearless and in the futile attempts to take them many times 
dodged between the coUfector and the net. One even flew between 
my le^. After much a^ravation I found that by wading into the 
deeper parts of a pool and facing a dirt bank not less than 5 feethi^ 
so as to leave a passageway of about 4 feet for the patrolling Macro¬ 
mias, occasionally one could be netted, for the nearness of the over¬ 
hanging bank seemed to make them fear to dodge. They were 
perhaps a little more easily taken when struck at from the rear than 
when coming head on into the net, for when coming head on and 
fairly in the net, before the collector could twist it shut they would 
bounce back and out, apparently rebounding by some trick of the 
wing on the cushion of dead air in the net.^ 

This species was found most commonly over the water on calm days 
between the morning hours of 7 and 10. Few were found in tixe after¬ 
noons or on windy days. The fll^t over the water appeared to be 
controlled by the ovipositing females, who resorted to the water to 
oviposit early in the day in calm weather, where they were sought 

II have since found this species common on the larger warmer streams of California and Nevada and 
in some places rather ea^y captured. 
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by tbe males. As tbe females oviposited by striking tbe end of the 
abdomen on tbe surface of the largest pools only, this could not be 



Stos. 137-145.—liiUoBOMiA mmonax. 137-133. BsouBm; a or iius. 138-141. Sbombhi 10 iHEo 
APrENDXOISS or VALE. 142-144. SSaUEETS 6 AND 10 Or rEMAXE. 14S. rsOHT 
LEO or VALE SHO-fflNO TIBIAL EEBL. 

done except when the surface was smooth. At other times even until 
late twili^t individuals of both sexes mi^t be found patrolling 
glades and barnyards as much as a half mile from water. Here the 
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Taxied from close over iihe groimd to as high as the trees. One 
pair was seen in copulation at noon a half mile from the creek. 



Tins , 146-147.—liACBOMLi. MAOirarrCA, NTMPH. 146. BORSAL VIEW. 147. LATERAL VIEW WITH LABIUM 

EXTENDED. 

On only two of the days spent in collecting was the weather calm 
enon^ to permit free oviposition. On these days there were thi*ee or 
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four males to each feiuale. In ovipositing the female -would flj sev¬ 
eral times hack and forth over a short heat of 40 or 50 feet, striking 
her abdomen on the surface of the water at 3 to 5 foot intervals.. 
This beating back and forth generally lasted until a male discovered 
her, when she would be 
taken away in copula¬ 
tion. At such times the 
male swooped and 
grasped the female’s 
head with his feet, then 
bending the abdomen 
forward and grasping 
the female’s head -vdth 
the abdominal append¬ 
ages he would free bis 
feet and she would bend 
her abdomen forward 
and copulate. (See fig. 

169.) The copulatory 
fli^t was ordinarily 
away from water over 
the surrounding trees, 
but ended in a loi3g 
period of copulation 
while resting on some^ 
bush or tree. One pair, 
observed resting in cop- i s-e 
ulation for 15 minutes, 
on being disturbed flew 
away still in copulation. 

In form and colora¬ 
tion the specimens col¬ 
lected on Satus Creek 
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{aAA -figR 133^136) agree MAGNiFicA, NTMPH. 148 . Labium, 140. 

• Abbombn. 150 . Segments 8-10 or abdomen, yen 

Wltll tll6 dOSOriptlOIl m teal view. 161. “Pace”. 162, Lateeal vibw or 

Mr. Williamsoii^s review head. 153, antenna. 

- - X X 154-168 .—MaCEOMIA ILUNOIENSIS, NYMPH. 164 . LaBIOM. 

of txie genus^ except tJiat 153. abdomen. 166. segments s-io of abdomen, 

the length of the abdo- '“• 

men in the males varies 

from 51 to 53 millimeters. In life the eyes are pale gray, the thorax 
a deep bro-wn overlaid -with prumose. 

The nymph of this species was described in 1890 by Cabot,^ who 
gives a fair figure, but whose description, probably from the lack of 


^ Cabot, XiOuSs. Imxnaturo stages of the Odonata; CordoUha. Hem. Hus, Coznp. ZooL, voL 17,1S90, 
p. 18, pL 2, figs. 2, 2a. 
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STifficieiit material, does not indicate the few points wMoh distinguish. 
tMs nymph from that of xHirmends. Cabot’s type was obtained at 
Umatilla, Oregon, probably in the Umatilla River, rather than the 



Columbia (the town of Umatilla is on the bank of the Columbia at 
the mouth of the Umatilla), for the banks and bed of the Columbia 
at this point are barren of vegetation. Cabot’s determination of the 
nymph of magnifica was omitted from Williamson’s * review of the 


1 Wllllomson, Edward Bruce. Tlio North AmerJoan dragonflies (Odonata) of the genus Macromla. 
Proc. TJ. S. Nat. Mus., vol. 37, No. 1710, pp. 360-308, pis. 35,36, Dec. 14,1900. 
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genus and from Multkowski’s ^ Catalogue of the Odonata of North 
America because of its rmcertainty, Cabot havmg called it magn^ica 
because he had a female magn/ifica from the same locality. 

While I have neither reared this species nor collected it while in 
the act of emerging, I feel sure that the single nymph and the 14 
skins taken are magnifica for the following reasons: (1) I took 12 
males and 2 females of Macromm magnifiea on this stream in the same 
mile-long stretch in which the n 3 nnph and skins were collected; (2) 
no other species of Macromia was taken on the creek and none other 
has been taken in the State of Washington (I have a female magn^fim 
from Lake Washington, Seattle, and Dr. E. M. Walker writes that 
magrvifica has recently been taken in southern British Columbia); and 
(3) the nymph and skins were very evidently nonspecific, as all agreed 
in the described peculiarities. 

I wish here to thank Doctor Walker for the material of Macromia 
Wnoieims Walsh used in the following comparative description. 
This description is based on the single nymph deposited in the United 
States National Museum, but it applies equally well, esnept in color, 
to the 14 nymphal skins. 

Nymph. —^Length, 31 mm.; length of abdomen, 20, width, 11.5; 
width of head, 8; length of hind femur, 13.5 (in sku^, 14); length 
of antenna, 5. 

Head broader than long, with short appressed hairs on the anterior 
horn, on the bases of the antennae, and on the sides below and behind 
the eyes. Horn acute, densely hairy, and more erect than in iUinoi- 
eiisis (fig. 152, magnijtm; fig. 167, iMnoimsis). Eyes very prominent 
(see %. 151), but hardly more so than in iUinoiensis. Antennae (fig. 

163, magmjica; fig. 158, Minoi&rms) with first three joints enlarged, 
second and third joints hairy, fourth joint the longest, fifth the short¬ 
est. The whole length of the antenna slightly greater than that of 
Wnoiensis. On each hind angle of the head a prominent superior 
tubercle, wMch is more sharply defined than in iUmoiensis (fig. 152, 
Tnagnifica; fig. 167, Wnoiensis). Sides of mentum straighter, and 
posterior angles less rounded than in iMnoiensis (fig. 148, magmjica; 
fig. 154, iMnoiensis). Usually two setae at base of each lateral lobe 
on the inner face in iMnoiensis and but one in magnijica. In magnijica 
the mental setae are usually four in a short row on either side, fol¬ 
lowed at its inner end by a single detached seta, between which and 
the median line' are from one to four shorter irregularly placed setae. 
In iUinoiensis each main row of mental setae usually contains five, 
with a aingln detached seta at its inner end, and other short irregularly 
placed setae between it and the median line (fig. 148, magnijica; fig. 

164, Minoiensis). 

»Muttkowski, Eichard A, Catalogue of the Odonata of North America, Bull, Pub, Mus, Milwaukee, 
yol, 1, art. 1, pp. 207, May, 1910, fesued June 27,1910. 
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Abdomen very sixxiilar to tbat of iUinoiensis but differing in three 
particulars: (1) The dorsal spines of segments 2 and 3 are straight, 
whereas they are sightly hooked in Ulinoienaia (fig. 149, magn^ica; fig. 
155, mmoiensis). (2) The lateral spines on s^ment 9 do not reach 
the posterior margin of segment 10, whereas in iUinoiensis they sur¬ 
pass s^ment 10 (fig. 150, magnifica; %. 156, iUinomisis). (3) The 
posterior edge of the sternum of segment 9 is fringed with hairs, 
whereas in iUmoiensis there are seldom more than two to four short 
hairs to be found on this edge (fig. 150, magn^fica; Sg.lS6,inmoiensia)‘ 

General color of live nymphs dir^ olive, in detail as follows (see 
figs. 146 and 147): Antennae pale, no markings. Frontal horns dark. 
Eyes and triangular areas between them, which represent the adult 
eyes, dark. Parts of head posterior to eyes pale. Dorsal surfaces 
of thorax and wing pads dark brown, which, excepting the eyes, are 
the darkest areas of the nymph. Legs with three bands on the femur; 
tibiae dotted, with hind legs the darkest. Dorsal surface of abdomen 
mottled and speckled with olive brown, with a more or less well 
defined spot on the outer end of each segment. All ventral surfaces 
of tire larva pale. 

In Needham’s key to nymphs of Maeromm,^ Tnagn^fica would come 
under division “a” Thus: 

a‘. Latend spines of abdomen directed posteriorly, hardly incurved. IPyiamidal 
frontal liom acute at apez. 

5^. Dorsal spines on abdominal segments 2 and 3 straiglit. Tnagniflca, 

5^. Dorsal spines in abdominal segments 2 and 3 aliglitly hooked at tip • Mlmoienm. 

Lateral spines of abdomen strongly incurved at tip. Pyramidal horn on front of 

head obtuse... taeniolaia, 

I have taken magnijica in California on Coyote Creek in Santa Clara 
County, where it emerged early in May and was on the wing about 
six weeks; also on Chico River, on a small creek near Oroville, June 
12, and on the asylum grounds at Napa, June 8. Numerous exuviae 
have been found at these places and none over 2 feet above the water, 

5. SOME LISTS OP ODONATA COLLECTED IN WASHINGTON AND 
OREGON FROM 1909 TO 1913. 

The fifth part of this paper is devoted to lists of Odonata from 
various localities in which I have collected in Washington and Ore¬ 
gon. Various notes on habits of imagoes and descriptions of njrm- 
phal stages have been inserted in these lists as being the most logical 
place for them. 

BAKER VAIiBT, OREGON. 

During the summer of 1909 I collected in the Baker Valley of 
eastern Oregon. This valley lies at an elevation of 3,400 feet in 
the Blue Mountains. The floor of the valley lies in the sagebrush, 


1 Needham; James G., and Betten, Cornelius. Aquatic Insects of the Adirondacks. Bull. 47, N. Y. 
state Mus., pp. 612, September, 1901. See p. 483. 
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but on the west side rise the timber-coTered Elkhom Mountains. 
The Powder Eirer winds through the center of the valley, but after 
the first nm-off of snow water this stream is hardly more than a 
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a slough, that empties into the river at the foot of the valley. These 
sloughs are alkaline, though \nth a slu^ish current. 

The following species were taken on the William Hindman ranch 
4 miles west of Baker City on the west slough during July, 1909: 

1. X.BSTES COITOBNER Hagen. 

One male specimen. 



2. LBSTBS tTNCATUS Kirby. 

This was common about the stagnant alkaline pools. 

3. LBSTBS UNGUICTJLATtrS Hagen. - 

This occurred commonly with the preceding species. 

4. LBSTBS DISJUHCTTJS Selys. 

Two males of this species were taken. 




WO.2107. DBAGONPLiaS, WASHimTON AND OREGON—KENNEDY. 825 

5. EHAIXA6MA AIOTA WUUamMou 

Comsaon, breeding on tbe fresher of the stagnant pools. 



PICM3. 173-176.—LESTES UNCAttrS, NYMPH. 173, LATEEAL VIEW. .174. DORSAL VIEW. 175. LABIUM. 

176. Head. 


6. SNALLAOMA CALVERTI Morse. 

Common, associated with anria but earlier. 

7. BHALLAGMA CrAXmOBRITM (Chazpentier), 

One male taken. 
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Figs. 177-184.--COENiLQEION BESOLUTUM, 177, Kalb JJPPBNDAQES. 178. segment 2 AND PENIS.. 179. 

Kale pbothobax. 180. Female pbothobax showing the bight dobsal “pit’’ (in 
blagh). 181. Mesostigmal lamina. 182-183. Male colob pattbbns. 184. Female 

COLOB PATTEBN. 

8 . AMPHXAGiaON SATTCZUM (Bnnneister). 

This was the earhest and most abundant species. It had largely 
disappeared by July 1, when the season was opening for the other 
species. 
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9. ISCECniSA CBRVOIA Selys. 

This was at the height of its abimdaQce during the last part of 
June and the jBist part of July. 



I^aS. 185-189.— COENAOWON BESOLUTUM, NYMPH. 185. LaTEEAL VIE-W’. 186. DOESAL YIE-W. 187. 

Detail oe caudal ghl. 188. Lateeal fold of abdohbn showing the spinulosb 
EDGE. 189. Labium. 

10. ISCHNT7ILA. PBRPARVA Selys. 

Pound throughout the sununer hut not abundant. 

11. aSSHHA HTTBKRUPTA nriEItirA Walker. 

This species came out during July but was not so abundant as the 
nast species. On the wing it appeared gray. 
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FIGS. 190-194.—OPHIOGOMPHUS SETEEUS, KYICPH. 190. LatEEAL "VIEW. 191. DOESAL VIE'W. 192, 
Segment 10. 193-194, Labium. 

Figs. 195-197.—Opeiogomfhus ogcidentis, ntmph, 195. AbdombNi doesal VIE'W. 196. Segment 10. 
197. Labium. 

figs. 19S-201.— GoMPHUS SP. 198. DOESAL -VIBW. 199. HEAD. 200. LABIUM. 201. SEGMENTS 9 
AND 10. 

12 . AESHHA TJMBROSA OCCIDENTALIS Walker. 

This species was very abuadant dririiig the latter part of July. 
It was first seen Jxily 10. 
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13. UBBIX'DIA Q'OADSnX&CTnULTAI.liuuMU. 

Two specimens of this species were seen, during August. One was 
taken. 

14 . inSEIXUIA FUXCHSLLA bnu7. 

This species was common but not abundant at any place. 

15. S7UPBTBTTU COBSUFTUU (Hi(en). 

One pair was taken. 

16. SnUPBTRUU COSHFERUU (Hacen). 

Common, but not so abundant as dedsum. 

17. STMPBTRUM OBTKUSUM (Hagen), vai. DECISUM (Hagen). 

The most abundant of the Sympetrums. 

18. smPETRXrU MCAnmUM (Hagen). 

This species was common during June and July but was not taken 
during August. 

19. STMPSXRUU PAIXIPBS (Hagen). 

Several specimens taken. Not common. 

20. SrMPETRTTU: SCOTICUM (Donovan). 

This species appeared during the first week in August. It was at 
first very abundant in a grassy slough. The individuals soon spread 
from this over a wide territory. 

EAGLE VALLEY, OREGON. 

From September 7 to 19, 1909, I collected at New Bri^e, Baker 
County, Oregon, in a small valley called Eagle Valley. Here the 
collecting was done along the banks of Eagle Creek, but the speci¬ 
mens collected came from a series of sloi^hs more or less alkaline, 
which ran parallel to the creek. The creek was a cold gravel- 
bottomed moimtain stream almost dry from its waters having been 
used for irrigation in this part of its course. This valley was lower 
(2,600 feet altitude) and warmer than Baker Valley. 

1. UBSTBS tnrOUICUlATUS Hngen. 

Several specimens taken. 

2. BNAIXAGldA AHHA WUUamson. 

Several taken. 

3. AMPHUOSlOn SAUCIUM (Biumelster). 

Several taken. 

4. ISCHHURA CERVUIA Selsrs. 

Occasional. 

5. ISCHIIURA PERPAKVA SelTS. 

Common. 

6. ASSHNA PAUCATA Hagen. 

This species was common. No tenerals were seen. It was in 
company with AesTina umbrosa oeddentcMs and had apparently 
identical habits, as both patrolled the smaUer, more stream-like 
sloughs, especially where these were surrounded by trees. Both 
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seemed to prefer sucli sunny glades to the more open spaces. In 
both species the males were much more abundant than the females. 

7. ABSHNA UMBROSA OCCmERTAIiIS Walker. 

Of the two species of Aeshm this was the more abundant. This 
material in Aeshm from eastern Oregon has been identified by Dr. 
E. M. Walker, and in his monograph^ further notes can be found on it. 

8. UBISLLITLA PtlXaCHELLA Druxy* 

Common. 

9. SSMPBTRUM COSTIFERtIM (Hagen). 

Common. 

10* SYMPBTRT7M OBTRITSTTM (Hasen). 

This was common in the blue-grass pasture back of Mr. Blue’s bam, 
but not so abundant as the next. This small white-faced ohtrvmm 
was only found here. At all other places in which collections were 
made the yariety dedsfwm was taken. 

11. S7MPSTRUM OBTRTTSUM (Hagen), var. DECISUM (Hagen). 

Abundant. 

12. SYMPBTRtrU UADmUU (Bacen). 

One specimen taken. 

13. STMPETROU RAUXPES (Hagen). 

Common. 

14. SYMPETRTJM SCOTICITM (Donovan). 

Very abundant. 

15. STICPBTRTnC SBMIClHCnnH (Say). 

Found only about Mr. Blue’s ice pond. This species was not found 
in either Baker or Pine Valleys. 

HDra TAUBT, OREGON. 

From September 20 to 231 collected in Pine Valley, Baker County, 
Oregon. This is a high cold valley (3,000 feet elevation) but has a 
greater rainfall than Baker VaUey. A heavy frost occurred at Pine 
Town on September 21. The dragonfly season was practically over. 
The following species were taken: Aeshm umbrosa oeddentdlis 
Walker, Sympetrum paTMpes (Hagen), and S. scoUcum (Donovan). 

OBANDB RONDE TiUU^ET, OREGON. 

On September 30, 1909, 1 coUected in Grande Ronde Valley near 
LaGrande, Oregon. I took the following species: Ae^mv/mbrosaocd- 
devMis Walker, Sympetrum cosHferum (Hagen), 8. oUrmm (Hagen), 
8. ollrusum (Hagen) var. dedsum (Hagen), 8. scoUcum (Donovan), 
and 8. paMpes (Hagen). 

1 Walker, E. M. The North American Dragonflies of the Genus Aeshna. TJniv. of Toronto Studies, 
Biol. Ser., No. 11, Toronto, pp. 213, pis, 28, text figs. 7,1912. 
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IJBIIBTT UJOi, WASSmrOTOK. 

On July 4,1912,1 collected at Liberty Lake in the Mica Mountains, 
east of the city of Spokane, Washington. 

The Mica Mountains rise about 1,000 feet above Spokane Valley 
and are covered 'with pine tunber. The foothills and the Spokane 
Valley floor lie in the sage brush. liberty Lake is a narrow body of 
water 2 miles long and three-fourths of a mile wide lying in the outer 
end of a deep V-shaped ravine running back into the mountains. The 
upper end of the lake is in the timber, the lower end in the sage brush. 
The shores of the lake are steep, except at outlet, where the water 
flows sluggishly through low weedy banks, and the upper end, where 
there is a triangular marsh of about 20 acres in extent. The following 
species were taken: 

1. TSXtASXAXmA. CASUKCOXATOM Uoice. 

Several taken in outlet. 

2. ENAXtAGMA CTATHIGERUM (Cbaipenaet). 

Found in outlet. 

3. ENAIXAGUA SBSIDM (Hgc«n}. 

This was very abundant in the Sdrpus fringing the lake shore along 
the swamp at its upper end. 

4. AMPHIAGBIOK SAITCItTM CBunuelster). 

A few were taken about the outlet. 

'5. ISCHNUSA CERVUXA Sel^ 

Several seen in the outlet. 

6. ISCEDUntA PERPAKVA Sel^ 

Common in the outlet. 

7. ABSBXA UMBROSA OCdDErTAUS Walker. 

Four male nymphs and one female nymph of this species were found 
in the outlet. These were very kindly identified by Doctor Walker. 
Several Aeshnas were seen on the wing but no adults were taken. 

3. TETRAGOREURIA SPOnOERA Sdja. 

Several were captured in the swamp at the head of the lake. 

9. UBELLUXA QUABRnCACtlLATA I^niueus. 

Several were seen in the swamp at the head of the lake. 

10. UBEXLXTLA FOIUSNSIS Hagen. 

This species was common in the outlet. 

U. SYMPETRUM CORRUPTCia (Haem). 

. Two specimens were captured in the outlet. 

12. SYMPETRUM OBTRUSOM (Hagan), vai. DEaSUU (Hagen). 

Emerging in large numbers in the swamp. 

13. SYIAPETRUM PAIIIPES (Hagen). 

Emerging from the swamp in numbers. 
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PALOTIBH TAUCiET, WASHQTQTON. 

During June of 1913 Prof. C. E. Faxr, of Sunnyside, Washington, 
took the foUovnng species in the Palouse Valley; Ern/iOagiMb eyaSiii- 
g&ruin (Charpentier), Amphitigrion saucn/uan CBunneister), Iseh7vu/nt 
eerwla Selys, and I&skmira perparva Selys. 

During August of 1914 Professor Farr collected the following on 
Union Flat Creek, Pfdouse, Washington: Argia emma Kennedy, 
Jsch/rmu eeroula Selys, Isehnura perparva Sdys, EnaJJagma cdt/oerU 
Morse, LibdkHa pvleheTla Drury. 

SBBKUUIT, OBEOOIT, in THB COLUMBIA. BIVEB QOSQB. 

During the first week in July, 1913,1 made a short trip up the Desr 
chutes River to Bend, Oregon. 

My first stop was made on July 2 in the Columbia River Gorge at 
Sherman, Oregon. Here the Columbia River, a half mile broad, flows 
through a gorge from 1,600 to 2,000 feet deep. The sides are pre¬ 
cipitous brown hills, barren except that here and there is a green 
spring-fed ranch on some bench 500 or 1,000 feet above the river. 
The bottom of the goige on either side is a narrow strip of white sand 
dunes. Among these is the box-car station called Sherman. The 
collecting at this point was done in a narrow lateral ravine, up which 
the Y of the Deschutes River ran. A half mile from the Columbia 
this ravine becomes a rocky goige. I collected in the more open 
mouth of the ravine, where the cool spring-fed stream coming down' 
from above runs through a succession of fallow boggy ponds. At 
this point, during the two hours I had to wait for the Deschutes train, 
1 took the following species: 

1. ARGIA VZVIDA Ha^en, 

This was tlie most abundaait species, the majority apparently 
having recently transformed, as many tenerals were found. This 
species fairly swarmed over the smooth round bowlders scattered 
everywhere along the course of the stream. It was abundant also 
along the bank of the Columbia east of the mouth of the lateral ravine, 
whither it had evidently been carried by the half gale which blows 
up the Columbia daily. This species was not seen copulating or 
ovipositing. 

2. ENAIXAGMA CYATHIGBRUM (Chaipenaer). 

A few were found about some of the larger pools well back in the 
ravine. 

3. AMPHIGRIOK SATTCrOM (Bunnelster). 

AmplbicLgTwn was very abundant about a single pool not far from 
the beach of the Columbia. This pool was very thickly grown up 
with sedges. Breeding was in progress. 

4. ISCHNURA PERPARVA Selys. 

Common in the sedges with AmpTiiagrion, 



NO.210r. DBAGOlfPLIES, WASSimTON AND OREGON—KENNEDY. 833 


5. OPBIOGOMPHCS OCCIDBHTIS Hagen. 

A single specimen was taken on the bank of the Colombia at the 
mouth of this ra^iae. It was the only one seen. 

6. AHAZ JXmiDS (Diuiy). 

I did not capture one of these, but one or two were coursing up and 
down the ravine. I feel sure of the identification. 

7 . UBBIXUIA rOSBHSIS Hagen. 

Several were seen and one was taken. 

8. tlBBIXTJIA PULCHEUA Dnijr. 

One was seen. 

9. ERTTBXmS SIMFUCICOIXIS (Sajr). 

Three were seen. 

10. STIilPSTKUM CORRUFXina (Hagen). 

Four were seen. One was taken. 

BIO UBASOVrS, BBKD, OBBGON. 

From Sherman I went by train up the Deschutes Canyon to Bend, 
Oregon. 

The Deschutes is the largest tributary of the Columbia from 
central Oregon. Arising at an elevation of over 4,000 feet, in the 
300 miles of its course to the Columbia it falls over 13 feet to the 
mUe, Tnaking it a swift boisterous stream flowing for the greater part 
of its distance through a canyon from 1,000 to 3,000 feet deep. 
During the three hours’ train ride through this canyon observation 
showed but two or three tributaries and these were merdly very small 
spring-fed streams. About half way up the canyon at Hunter’s 
Ferry several very large springs burst from the walls of the canyon 
and may have supported odonate species in their short courses to the 
river, but rainy weather prevented my stopping there. 

At the town of Gate Way the railroad leaves the canyon and 
through a lateral gorge emerges onto the central Or^on plateau, 
which is a barren, brown, sage-covered region with here and there low 
ridges or detacihed volcanic buttes. To the west lie the blue timberv 
covered Cascades above which tower the white cones of several 
volcanic peaks. South of Bend, the Valley of the Deschutes is wide 
and shallow and lies in the timber, whicih covers the eastern slope of 
the Cascades. The river, where examined at its mouth on the 
Columbia and at Bend, was practicaliy devoid of odonate life. The 
season was late and the water was high. 

On the Deschutes 18 miles south of Bend lie the Big Meadows, 
which are about 1,000 acres in extent, and which, in contrast to. the- 
rarity of Odonata elsewhere on the river, fairly swarm with dragon¬ 
flies. At a recent time geologically a volcanic eruption h® occurred 
on the east slope of the valley at what is now the lower end of the 
Meadows. Here is a small cinder cone, from whose base radiates a. 
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lara field of several sections in extent, which, has flowed down into 
the Deschutes goi^ damming the river so that its present bed is 500 
or 600 feet above the primitive <^aanel. The lake, which was formed 
hack of this dam, is now filled with sediment and forms the Big 
Meadows. These lie at an devation of 4,000 feet, and a frost had 
occurred there on July 4. The Meadows are surrounded by yellow 
and jack pine over the western rim of which rises the snow-capped 
Bachelors Peak. Several shallow slou^, which are filled by springs 
and by high stages of the river, occur here and each is a favorite 
resort of spedal spedes. 

I spent four days here (July 4-7) at the ranch of Mr. P. A. Shon- 
quest, who helped me in various ways. The foUowing is a list of the 
spedes found: 

1. AOSIOir ASQUABUB (Say). 

One spedmen was seen on the meadow near Mr. Shonquest’s 
meadow road. One, a female teneral, •vras taken just above the lava 
dam (Denham Falls). At the time I took this I thou^t it the variety 
ydkiim, but it has faded tmtil now it is impossible to detenrdne the 
subspedes. As the numbers of aeguahUe reached their hdght later 
than this on the warmer Satus Creek, Washington, I believe this an 
early date for the spedes here. 

2, UESXES UnCATUS Xt^. 

Yety abimdant in sedges along the river and in the first slough 
across the river from Shonquest’s. The adults are rich blue-green. 
Breeding, but still emeiging in large numbers. Thou^ described 
by Keedham, because of the abundance of material I have figured the 
nymph. 

Nymph (figs. 173-176).—^Needham^ has listed the nymph of Lestes 
wuxttus in a key to the species of Lestes, but he does not distinguish 
it from the nymph of uTigwieidatus. Whether it can be distinguished 
on'further study I do not know, as I have no nymphs of unguioiilaMs. 
But as I had excelleat specimens of both nymphs and skins of wncatus 
I have thought it best to figure this nymph, which differs in various 
ways from the nymph of congener (figs. 168-172). 

This nymph is more slender than that of congener and considerably 
larger. Its measurements are as follows: Head, 4 mm. wide, 2 nun- 
long; length of head, thorax, and abdomen, 28; gills, 10 extra; abdo¬ 
men, 13.5; hind femur, 5. 

In this spedes the folded labium (fig. 175) is very slender, its hinge 
reaching caudad beyond themetathorado coxae (see figs. 173 and 176), 
whereas in eoTigener (fi^. 168,170,171) it reaches barely to the meso- 
thoradccoxae. Thebasaltwo-thhdsofthementumisalmosttriangu- 
lar in outline. There are normally seven mental setae, though one 
spedmen had only six. There are two setae on the movable hook 

: Needham, Tames G., MacGflHvrar, Ales. D, Tohannsen, 0. A., and Daris, K. C. Aquatic Insects in 
Near York state. BnU. 68, N. Y. Slate Mas, text figs. 26,1903. Seep. 233. 
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of the lateral lobe and a single seta on the inner face of the base of the 
lateral lobe. The eyes are relatively large, occupying two-fifths of 
the width of the head. Segments 6-9 have a well-defined spine on 
each side at the posterior end of the lateral keel. Segment 5 has 
usually a pair of small spines. Segments 1-4 are without spines. 

The giUs (see fig. 173) are slightly asymmetrically lanceolate, with 
rounded tips. The middle giU is wider than the lateral gills and 
curves downward. The lateral gills curve upward. 

In life the larvae (figs. 173 and 174) were dusky olive green. The 
legs show a slight band around the end of the femur. There is a pale 
stripe along each side of the abdomen. In some specimens there is a 
narrow middorsal white stripe, in others a row of faint darker spots 
along the sides. The giUs are uniformly dark, a few specimens 
showing slightly darker spots on the edges of the lateral gills. 

Figures 173 and 174 show dorsal and lateral views of the nymph, 
and figures 175 and 176 show details. 

3. KNAIXAGMA CYATHIOERUM (CbaipenUei). 

This species occurred in the se<3^e8 aloi^ the river bank, but was 
nowhere abundant. 

4. COENAOSIOn KESOnUTUM (Hagen). 

This species (fi^. 177-184) was very abundant in the sedges and 
patches of E^pmetum bordering the river itself. I found many 
females, evidently in a teneral stage, but only two exuviae. The 
teneral females had the sides of the thorax and femora pink. In the 
male the blue humeral stripes in about one-fourth of the specimens 
were interrupted as is shown in figure 183. As I can find no figures of 
the anatomical details of this species I have figured various parts 
(see £^. 177-181). The mesostigmal lamina of the female (fig. 181) 
is espedaUy large and well developed. 

Because I found only two exuviae and but few very young tenerals, 
I believe that all individuals of this species, at least in this locality, 
must emerge at about the same time and that this general emergence 
had been previous to my arrival. Of the exuviae one was taken by 
itself a few inches above the surface of the water, the other was fo\md 
on a stem of Carex, on the top of which rested a teneral female. The 
only other species found in the meadows with whose exuviae they 
might be confused were Isehnura perparva, Ischrmra eervula,, and 
EnaMagnia cyaiTiigerv/m. They are not the exuviae of any of these 
species. 

Nymph (figs. 185-189).—Length (excsluding gills), 15 mm.; gills, 8 
extra; abdomen, 8; hind femur, 3. 

The nymph (fi^. 185 and 186) is slender, between those of Arpia and 
EndHagma in riendemess. The head (see fiig. 186) is broad, very flat 
on the dorsal surface, and very slightly emarginate behind. The 
antoimae are one-fourth longer than the head. The labium (fig. 189) 



336 PROOEEDIH^aS of tee national museum. vol . 49 . 

is Yery similar to that of aa Enallcis^ma. The anterior edge is pro¬ 
duced foriYard and doYmward into an acute angle. Three mental 
setae on each side; six long raptorial setae on each lateral lobe, 
Each lateral lobe terminates distally in a hook, which is separated by 
a deep deft from the terminal row of five short teeth. 

The legs are moderate in length, with three low keels on femur and 
tibia. Wing cases long, reaching to the middle of segment 4, slender 
and held paraild. Abdomen with large lateral keels, which are dentic¬ 
ulate with minute teeth. (See fig. 188.) Gills (see filgs. 186 and 187) 
oblanceolate. 

The coloration is so obscure that I will not attempt to describe it. 
The nymph is of a generalized form lying near to the nymphs of 
EiioMaffrna, but is peculiar in having the denticulate lateral keels. 

These specimens are deposited in the United States National 
Museum. 

5. AMPHIGBION SAUCIUM (Buimeister). 

This species was common, but nowhere in swarms as it is frequently 
found in such situations. 

6. ISCHZrunA CBRVUXA Selys. 

One or two individuals of this species were taken each day. The 
meadows were probably too high and cold for it. 

7. ISCHNITRA PERPARVA SoIyB. 

A few specimens of this were taken. 

8. OPmOGOMPHUS MORRISORZ Selys. 

One specimen, a male, was taken on a sandy bank of the river. 
Two other specimens, probably this species, were seen on Mir. Shon- 
quesVs corduroy road, 

9. ANAX jVmV S (Drury). 

One specimen was seen late in the afternoon beating back and 
forth over one of the sloughs. 

10. AESHNA INTERRUPTA INTERNA Watter. 

One female was taken in the timber near the meadows. As this 
was a teneral and, excepting one male, the only Aeshna seen, it was 
probably early for Aeshnas. 

11. CORDIJLIA SHURTLEFEX Scudder. 

One male taken over a grassy slough near Mr. Shonquest’s bridge. 
A female was taken in the bushes just above Denham Falls. 

U. SOMATOCBLORA. SmiCIRCUnASIS (Seljs). 

This species was very common over those grassy sloughs in which 
sedges grew up through from 6 inches to 2 feet of water. Usually, too, 
these were surrounded by timber in which the Somatochloras .tpofc 
occasional side bights, especially late in the afternoon, when they 
seemed to prefer the sunny tops of the trees to the cooler sloiighs, 
I took 80 males and only 2 females. The females were probably more 
abxmdant, but because of their gray colored eyes and plump abdomen 
iihey were indistinguishable from ^e swarm of Liibdlula qv^npMcur. 
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lata which always hovered over the sloiighs. The two females taken 
were scooped up accidentally. The. males were distinguidiable on 
the wing endwise by their bright green eyes and sidewise by their 
curved abdomen. None of the specimens were tenerals. In these 
specimens the ^ots on the side of the abdomen were minute points. 
Ail degrees of stripmg of the nasus oo<mrred. 

13. UBELLuiA ronrairsis Oven. ' 

This was not common. I took one ^ecimen at Denham Falls. 

14. UBEIXtrLA QUADBIMACDIATA Umiaeas. 

I have never elsewhere seen a large species of dragonflies as abun- 
ant as was this species. Over the same grassy sloughs as those 
occupied by Somatochloras, these Libellulas were a constant annoy¬ 
ance during collecting, either, disturbing other q»ecies or imitati^ 
their flight. 

15. SrAIPBTRUU COERTTPTUM (Hagen). 

1 took two frayed females on the meadows. 

16. StMPBTRUU MADmUM (Hagen). 

The males and females of this spedes are seldom found assodated 
except at time of emergence. The males were common along the 
higher open banks of the sloughs, where I saw no females, and the 
females could always be found on the corduroy road, where I saw no 
males. (On lower Satus Creek, Washington, I have never taken a 
male, but females were common.) None of the specimens were 
teneral. 

17. 8YMPETRUM OBTRUSUM (Hagen). 

Several specimens were taken in the early red, which were probably 
obtrumm. 

18. SYMPETRUM OBTRTJSUM (Hasen), vai. BBCISTTM (Hagen). 

This variety was swarming out of the sloughs more directly con¬ 
nected with the river channel. All were teneral. Some seemed 
intermediate between this and obfrusum, the face being white with 
an ohve cast. Two females had wings yellow to beyond the nodus. 
All the specimens showed more than the usual amount of yellow* at 
the base of the wings. 

19. SYMPETRX7M PAIXIPES (Hagen). 

This species was emerging in large numbers. None but tenerals 
were taken. 

20. LEUCORRHUUA HtTDSONlCA (Selys). 

This species was common in the sloughs, where the grass was 
more open so that the surface of the water was exposed. They 
spent most of their time seated on the tops of aquatic plants. They 
copulated on the wing, the male picking up the female as she sat 
on some plant. The flight was short, after which the male dropped 
the female but hovered near, while she oviposited by tapping the 
tip of her abdomen repeatedly on the smface of the water. 

2X, LBtTCORRHmiA INTACTA (Hagen). 

This species occurs with Jhudsomca but was not so abundant. 
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XTHATDUDA, OREGON. 

On jny retum from tlie Deschutes I collected at TJmatillaj Oregon, 
on July 8 and 9. UmatiUa is a railroad yard among tbte sandhills 
at the month of the Umatilla Rirer. A gale was blowing during 
thia time but I fotmd the following species: EkicJlagma canmc/uJatfwni 
Morse, OpTmgompTms oaMefniHs Hagen, OpMogomphm s&eems Hagen, 
AesTma m/iilMcolor Hagen, I/ibdl'tda Jbrmsis Hagen, and Sympefrum 
sendcmctum (Say). 

All the species were stragglers except OpTmgomplhm oceidenMa. 
This species was emerging in numbers on the point of land separatmg 
the down-stream side of the Umatilla River from the Columbia. 
From the place of thehr emergence it appeared that the nymphs 
lived m the bay or open mouth of the Umatilla River, where they 
were on a mud bottom and not exposed to the main current of 
either river. Though the banks of both rivers were searched for some 
distance none were foimd emerging elsewhere. Because of the bigb 
wind they were easily captured while hanging to the sage bushes 
among which they had taken reftge. Numerous exuviae were 
found on the beach and on plants and brush lying in the water. 
Figures 195-197 show details of the exuviae which have not hitherto 
been%ured. 

TAKIMA TAUBT, WASHINCWON. 

Collecting in the Yakima Valley, Washington,* was done altogether 
in that part lying between Grandview and North Yakima. This 
part of the valley lies entirely in the sage brush and, excepting those 
parts now irrigated, has no mesophytic vegetation except the narrow 
fringe of trees along the Yakima River and its tributaries, and the 
swampy areas about the alkaline ponds in the Yakima River bottoms. 

I have described Satus Creek in the section on Argia vivida and 
Argiam/ma (pp.269-270). The Yakima River itself contains but little 
odonate life. It is a shallow stream during the irrigating season, 
when most of its water is withdrawn, and is easily forded every 
mile or so. In the more swift reaches it is gravel bottomed and in 
the bends mud bottomed. The alkaline ponds fall into two groups, 
the larger ones between Sunnyside and the Yakima River, the 
laigest of which is Nigger Pond, a half mile long and an eighth m ile 
wide, and the group of smaller fresh ponds near Donald. 

i. AOSION ABQUABILB YAKIMA (H^) (figs. 160-167). 

I saw one specimen of this near Outlook. Otherwise I took it 
only on lower Satus Creek, where it was abundant. Here it was 
first seen June 17. It reached its greatest numbers July 27. On 
August 7 few were seen, and none on August 17. 

11 have just found a male and female TacTiopteryx Tmgeni In the collections in the California Academy 
of Sciences. These are from Monroe, Washington, and will be described in my paper on CKilleoting done 
in California and Nevada during 1914. Nevada is the type locality of this species. 
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Figure 160 shoTira the extent of the dark color on the ■vdngs of the 
male and figure 161 the extent of that on the 'wings of the female. 
The second segment of the male is sho'wn in lateral view in figure 162, 
the penis in figure 163, and the appendages in figure 164. The nymph, 
sho'vm in figures 165 and 166, is very similar to that of Agrion mam- 
latum Beauvois but differs in having a less vivid color pattern. The 
pattern in life is in various shades of olive green, which dissolves 
out into the alcohol in which the specimens are placed. 

Nymph 165-167).—^Length, 24 mm.; gills, 16 additional; hind 

femur, 8.5; abdomen, 16; antenna, 5.5. 

Head fiat and broad. Basal segment of antenna scarcely as long 
as head is •wide, longer than Other six segments. Labium (fig. 167) 
bifid to below bases of lateral lobes. A short mental seta on either 
side of the deft. Each lateral lobe •with two short setae at base of 
lateral lobe. Each lateral lobe, besides the movable hook, 'with 
three end hooks. Abdomen with segments 1-9 'with high lateral 
keels. No lateral spines on abdomen. Wing cases reaching beyond 
middle of fourili segment. Gills (see figs. 165 and 166) linear, the lat¬ 
eral gills longer than the median and thicker. Color olive, 'with an 
obscure broad lighter stripe on head and thorax. A longitudinal 
stripe on each lateral abdominal keel and a pale band on eadx femur, 
tibia, and gfil. 

The nymph of the variety yaMma, then, differs from the eastern 
nymphs of aeguabile as described by Needham^ in its greater size 
and in having only two setae at the base of each lateral lobe, neither 
being characters of specific importance. 

The female of this species oviposits by inserting the ^gs under the 
water in willow roots. She is unaccompanied by the male but 
remains indifferent as various males hover over her. 

2. ARCHII.BSTBS CAUFOKNICA McLadilao. 

This species is found along the river and creeks from the first week 
in August until frost. It is most abundant on Satus Creek. 

a IBSTBS COUGERZR Hasen. 

This is common aro'und the sloughs near Toppenish and Donald, 
but is most abundant on Satus Creek. It also occurs around Ni^er 
Pond. It is an ad-summer species, but is most abundant on Satus 
Creek during Aiigust and September. 

Nymph (%s. 168-172).—^This is described from a sii^e nymphal skin 
found among Jv/nms stems on the banks of a stagnant pool of Satus 
Creek, September 3, 1914. Lestes congener was ab'undant at this 
point and was the only species of Lestes found on Satus Creek, though 
during the summer I made eleven trips at intervals of a week. A 
pair of congener were seen ovipositing a short distance from this point. 
The male was bolding the female and she had her abdomen looped 

1 Needham, 7ames G., SfaoglUlyray, Alex. D., Johaimsen, O. A., and Davis, K. 0. Agnatic Insects 
In New York State. BulL 68, N.Y. State Mus.,pp.517,pls. 52, text figs. 26,1903. See pp.222,228-224 
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up as does tlie female of ArchUestes and was placii^ ^s in a small 
willow stem about 2 inobes above the surface of the water. In view 
of the abundance of congener, the lack of other species on the creek, 
and the careful collecting done, together with the small size of con- 
gener, with which the single sMn agrees, I feel sure that this is the 
nymphal skin of convener. 

Length Oiead, thorax, and abdomen), 17 nun.; giUa, 7 extra; 
abdomen, 12; bind femur, 4.5. 

The nymph (figs. 168 and 169) is long and slender, but not so 
slender as the nymphs of redanguiaris and others of the huger spe¬ 
cies of Lestes. 

Head two and one-half times as wide as long (this measurement 
may be at fault because of the distortion of the skin). Eyes occupy- 
it^ only half of total width of head. Notch at back of head wide and 
diallow. Antennae (see fiig. 171) with s^ments 1 and 2 heavy, the 
second longer than the first, the third to the seventh slender. The 
segments increase in length to the third and decrease to the seventh, 
which is minute. Labium (fig. 170) slender, but the base of the 
mentum not so slender as in £. recta/ngvHaris. dosed median cleft of 
median lobe extendir^ below bases of lateral lobes. Mental setae 
long, a row of seven on either side. A seta on base of each lateral 
lobe and four large setae on each movable hook. Each lateral lobe 
bears three large hooks, the inner of which is the largest and having 
on its iimer e(^e a row of minute teeth; the outer hook is second in 
size. Next the outer side of the middle tooth is a cutting edge of six 
or seven minute teeth. 

Prothorax conic, with the dorsal scutum rectangular. Legs with 
faint band on distal end of femur. 

Abdomen cylindric. Lateral keels of segments 5-9 terminating 
caudad in a sharp point. (See fig. 172.) Abdomen with lateral white 
stripe above each lateral carlna and a middorsal white stripe. The 
dorsum of each abdominal segment with four black spots on its distal 
maigia, one above posterior end of each lateral keel, and one on either 
side of the middorsal white spot. GUIs (see fig. 168) oblong-lanceo¬ 
late. with two dark spots on each edge. 

4. LESTES DISJUHCTUS Selya. 

I find several specimens of this from a slotgh near Toppenish. 

5. LESTES DECATUS Kilby. 

Common about the various ponds. The specimens are not so 
brilliant as those from Bend, Oregon. 

6. LESTES UHGUICULATUS Hagen. 

Pound occasionally about alkalme ponds. 

7. AEOIA EMMA. Kennedy. 

Goixunon along the streams from the last week in June until 
September. It is most abundant on Satus Creek south of Alfalfa. 
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(The Stanford collection contains a specimen from Prescott, Wash¬ 
ington.)^ 

a AROIA VlVIDAHageii. 

I have taken this only on Satus Creek. A few specimens were 
taken south of Alfalfa, but it was much more abundant on Logie 
Creek, an upper tributary of Satus. It was emergiag June 15. Old 
specimens were taken August 24. 

9. BITALLAGMA CALVERTI Morse* 

Common about alkaline ponds from May to July, when it is dis¬ 
placed by mrunaulatum. 

10. ENALLAGMA CARUNCUIATUM Morse. 

This species appears about the alkaline ponds in June and by 
August is the most abundant species. 

11. BNALLAGMA CLAUSUM Morse. 

I took 2 males on Nigger Pond July 21, 1912. 

12. ENALLAGMA CYATHIGERUM (Charpentler). 

This species is common on the river and runnir^ creeks from May 
to September. It is most abundant in June. 

13. AMPHIAGRION SAUCIDM (Bunneister). 

Nowhere abundant, but occasional about the various ponds. 

14. ISCHNURA CERVULA Selys. 

Found about all the ponds. It reaches its greatest abimdance in 
June, but is the earliest spring species and lasts till frost. 

15. ISCHNURA PERPARVA Selys. 

Found throughout the season, perhaps more abundant about the 
fresher ponds. 

16. OPHIOGOMPHUS OCCIDENTIS Hagen. 

I have a male and a female taken on Satus Oeek south of Alfalfa. 
The female was caught resting on a willow in copulation with a male 
sev&rus, which was abimdant here. The identity of this and the 
next species I shall discuss in a forthcoming paper based on material 
collected by me in California. 

17. OpmOGOMPHUSSBVERUS Hagen. 

Abundant on Satus Creek south of Alfalfa. Here the emei^enoe 
commenced the second week in June and lasted until the first week 
in July. It occurred from 9 o'clock in the morning until 4 o'clock in 
the afternoon, the nymph seldom crawling more than 6 inches from 
the water. Oviposition was most common on about August 1 and 
the last specimens were seen August 24. Oviposition occurred 
almost altogether on the rifiBles, but emei^ence was almost altogether 
along the deeper mud-bottomed pools. In copulation the male 
sought the female while she rested on a stone. Copulation occurred 
immediately after the male grasped the female, and after a short 


11 found tliis species abundant in California on tbe Saoramento River at Colusa, on the Eeather River at 
Oroville, and on the Chico River at Chico. The species was emerging June 10 at Colusa and was ovipositing 
on the Ohloo River Tune 17. 
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to a near-by bush, tbe couple would rest in copulation for many 
minutes. The male did not accompany the female during oviposi- 
tion. The latter would rest on a stone in a riffle and every few sec¬ 
onds make a short ffl^t, striking the tip of her abdomen on the sur¬ 
face of the water just once, when she would rest for a few seconds on 
a stone and repeat the process. These short fflghts were repeated 
five or six times in succession. By August 1 many individuals 
diowed age in the frayed wings, the olive coloration, and in their 
difficulty in standing. Frequently when one would attempt to alight 
on a stone it woidd fall over on its side or tumble on its head. During 
the first part of thdr season they were most abundant on the gravel 
bars, but during the oviposition period they were most abundant 
about the riffles. 

Figures 190 and 191 show dorsal and lateral views of the nymph 
of severus. Figures 192,193, and 194 show details of the nymph qf 
sevmis and figures 196,196, and 197 details of that of ocddmtis. 

18. OOUPBUS, SP. 

I have several immature nymphs of Gmiphis which I found in 
the Sumyade Canal in 1912. 

On November 1 of each year the hea^ates of the Sunnyside Canal 
are closed and remain closed until April 1 the following spring. On 
November 14,1912, in the mud puddles in the bottom of the canal 36 
miles below the headgates, I gathered 10 immature gomphine larvae. 
Four of these were undoubtedly OpMogompikus severus, while the other 
6 are undescribed nymphs bdon^ng in the Stylurus sul^enus of 
Qomphm. In going over the literature of gomphine nymphs I fintl 
that an attempt to assign these a spedfic identity would be laigely 
a matter of shuffling the suppositions of the various students of 
Gbmphus. I think that on two different occasions I have seen 
imago GompTms on the Yakima River; if so, it is a species difficult to 
approach. 

The ax nymphs vary from 7.5 to 15 mm. in length. The abdo¬ 
men of the longest specimen is 10 mm. long and 4 broad. S^ment 
9 about one and one-half times as loi^ as 8. A lorgitudinal 
dorsal groove with a depressed triangular spine on middle of apical 
edge of s^ment 9. S^ments 6-9 with lateral spines. Spines on 
s^ment 9 one-half as long as the cylindric s^ment 10. Labium one 
and one-fourth times as long as broad. Anterior edge of mentum 
almost a straight line, bearii^ 16—18 short, yellow, bristle-like scales. 
Lateral lobes with laige hook curving in diarply at almost a right 
angle and bearing along its concave inner side 3 to 4 blunt teeth. 
Outer movable hook well developed. Antennae with third s^ment 
one and one-haU times as long as first two and with fourth segment a 
short truncated cone curvicg upward so that the circular end 
surface is horizontal. 
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I%ure 198 ^ves tte dorsal view of the largest of these Gomphvs 
nymphs and figures 199, 200, and 201 show details of structure of 
the same specimen. 

19- ANAX JUJMIUS (Druiy). 

Ni^er Pond is the only place at which I saw this species. Here 
it emerged during July in great numbers, judging from the numerous 
exuviae clinging to the outer cattails, but during the many days spent 
in collecting on the pond I saw only an occasional Anax. I believe 
that the yellow-headed blackbirds (^anthocephaZus xantTwcepTialus) 
which nested in the cattails ate most of the tenerals, as a single Ana/x 
reared by me emerged early in the morning when the blackbirds 
would be after such conspicuous morsels. I examined several black¬ 
bird stomachs with the following results: 

OOITTBNTS 01* STOMACHS OP SEVEN BLAOEBIEDS. 

■ (1) Stomach of male yeUowhead: 13 teneral damselflies, 2 grains of 
wheat, and a mass of chitinous teneral remains. 

(2) Stomach of male yeUowhead: 8 wheat grains and a mass of 
teneral remains. 

(3) Stomach of male yeUowhead: 8 rye grains, 100 grass seeds 
{Panicumf), 2 teneral Zygoptera, 1 wasp, and a mass of teneral 
remains. 

(4) Stomach of female yeUowhead: 2 beetles and a mass of teneral 
remains. 

(5) Stomach of male red-winged blackbird: 1 beetle, 4 teneral 
damselflies, and a mass of teneral remains. 

(6) Stomach of male redwing: A mass of wheat skins and 1 beetle, 
but no teneral remains. 

(7) Stomach of female redwing: 1 beetle, 5 wasps, 4 caterpillars, 
but no teneral damselflies. This bird carried in its bill 1 moth, 1 fly, 
and 2 green caterpillars 

Anxix differs in time of emergence from the two species of Aeshna 
{ccZifomica and muLticolor) which swarm about this pond. The 
AesTmas emerge between 8 and 12 o’clock in the evening, consequently 
by daylight their wings are hardened and they are safe from black¬ 
birds. So far as numbers of exuviae are concerned, Anax emerges in as 
great abundance as either Aeshna, but the adults of Anax are rare 
whereas adults of the species of AesTma are abundant. 

20. AESHNA CAUFORIUCA Calvert. 

This species appears some years as early as April 1. It is in its season 
during May and June and is seldom found during July or later. It 
swarms about those alkaline ponds in which there are few fish, but I 
have also taken it on the cold torrents (Logie and Dry Oeeks) on the 
TaMma Reservation. 
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21. AESHNA MDlrTICOLOR Hagen. 

This species is abundant about tbe alkaline ponds from June till 
August, mth Ihe heigiit of the season during July. Both it and 
caZij^bnwcd are wide fliers, being found at tunes several miles from the 
nearest water. 

22. ABSHHA UUBKOSA OCCIDEHTAUS Walker. 

This species occurs with palmaia on liie streams of the valley, 
having about the same season and habits. It may emerge a week or 
two later, as I have tenerals from Satus Creek taken on August 17, 
when fcHmaia was in fredi full colors. The teneral spedmens of 
umbroso, are a rich deep chocolate including the upper half of the eyes, 
which shade into gray below. The tenerals hang on foliage frequently. 
The females of the species oviposit in the brush, and bushes which lie 
partially submerged in the edges of the quiet side pools. The exuviae 
are found on the brush and tree roots about the deeper pools. 

23. ABSHUA PAUUATA Haaen. 

Occurs on streams from Avgust until frost. Perhaps a week earlier 
than vmbrosa ocddenfalis in emei^ng. As in eastern Oregon, it is 
about one-third as abundant as wnbrosa ocddentdlis and has appa¬ 
rently identical habits. 

24. MACROMIA MAGDIFICA MeT,«cMan. 

This species occurs on Satus Creek, south of Alfalfa. It occiurs 
during July and August. 

25. COltDXTIIA SHURTIiEFTl Scudder. 

I took one female on Satus Creek, south of Alfalfa. 

26. SOUATOCHLOKA SBrndRCUIABlS (Sel^). 

I have not taken this in the territory described at the beginning 
of this hst, but fotmd it common at Bumping Lake, one of the head 
waters of the Yakima Iliver.^ 

27. UBBIiUIA TOBBITSIS Hkgoi. 

This is the most abundant Libdliila about the ponds of the Yakima 
Valley. It occurs from June to Avgust. 

28. ubeEXUIA QUAJDBIMACUXATA Lisnams. 

The only place I have found this species is in a small pond east of 
Emerald station, not more than two dozen having been seen. 

29. UL&HLXUJLA V UJLiCJbticT/Tf A Hniiy. 

This species was found occasionally about the slot^hs in Parker 
Bottom near Donald, 

30. FLATHEMZS LYDIA (Drax;). 

This was found occasionally about all the ponds from June to 
August. 

31. ERYTHEMIS SIMPUGICOLUS (Say). 

This was found about aU ponds from Jime to August. 

^ Eeimedy, Clazenoe Hamflton. Notes on the Odonata, or Dragonflies, of Btunpiog Lake, Washington. 
Proo. XT. S. Nat. Mas., tqL 46, No. 2017, pp. 111-126, September 30,1913. 
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32. SYMPBTRtHM; CORRtIPTXTM (Hagen). 

This species was tlie Sympetrum on the wing, appearing the 
first week in June and lasting till frost. It was never abundant, 
seldom more than a half dozen specimens being seen on any sin^e 
day, but it is met with on aU ponds and streams. 

33. STMPEXRUM COSTIFERXIM (Hagen). 

Tbis is the most abundant Sympetrum about the alkaline ponds. I 
have seen thousands of this species on a telephone wire for a stretch 
of a mile and aU facing the same way. 

34. STl^ETRUM OBTRUSUM (Hagen). 

I have only two male specimens of the white-faced form of this 
species. These were taken on Satus Creek. 

35. SYMPETRUM OBTRUSUM (Hagen) var. BBCZSUM (Hngen). 

This is abundant about the ponds, but more abundant in the upper 
valley than about Sunnyside. 

36. SYMPETRUM PAIXIPES (Hagen). 

This beautiful species is never abundant anywhere, but it is found 
sparingly about the alkaline ponds as well as along Satus Creek. 

37. SYMPETRUM MADIDUM (Hagen). 

This species is peculiar in that the males and females are seldom 
found associated. The females only were found on Satus Creek south 
of Alfalfa Station. On Logie Creek, an upper tributary of Satus, 
both males and females were foxmd as tenerals on June 15. 

38. SYMPETRUM SEMECINCTUM (Say). 

Common in the valley everywhere. 

39. SYMPETRUM VICINUM (Hagen). 

Found only on Satus Creek south of Alfalfa. Here it emeiged 
during August. 

40. lEUCORRHIKIA INTACTA (Hagen). 

One specimen was taken on a pond south of Sunnyside. 





Report on some carbomc acid tests on the 

WEATHERING OF MARBLES AND LIMESTONES. 


By Geoegb P. Mbkrill, 

B^ead Cwrator, Department of Geology^ United States National Museum. 

The tests registered below were made with a view of determioiog 
not merely the relative solubility of certain calcareous rocks used for 
building and ornamental work, but as well, the manner in which the 
solvent acted. The ultimate aim of the experiments, as is obvious, 
was to ascertain how the stones would withstand the effects of an 
atmosphere and its rainfall made acid through absorbed carbonic 
acid. To make the results appreciable within a reasonable time, it 
was of course necessary to exaggerate the conditions. The process 
was as follows: Two samples of each stone selected were cut into the 
form of cubes approximately an inch in diameter, though without 
any attempt at exact correspondence in weight. How close the 
approximation is shown in the accompanying table of results. 

The stirf aces of each cube were rubbed with flour of emery on a glass 
plate as smooth as the nature of the material permitted, but no 
attempt was made to polish. They were then thoroughly washed 
and dried at 100° 0. The cubes were then suspended by threads, in 
each case passed but once around the cube, in a large jar of water 
kept acid by a stream of carbonic acid from a charged cylinder. The 
water was changed once each week. No attempt was made to have 
the stream of bubbles constant and continuous, but-the direction 
was changed occasionally to make certain that all were subjected to 
like conditions. Twice dxiring the trial the cubes were withdrawn 
and while stUl suspended dried out by artificial heat and again 
immersed. At the end of 3 months they were aH withdrawn, dried 
at a temperature of 100 degrees, and brushed off with a soft fitch brush 
to remove any loosened granules or dust. The appearance of each 
cube was carefully noted as to color changes as well as to the manner 
in which the solvent acted. The tables below give the weight of the 
cubes before and after and the loss of material both in weight and 
in percentage amounts. The first table gives the results of some pre¬ 
liminary tests which were not carried to completion, owing to imper¬ 
fection of apparatus. They are, however, included here, since so 
far as they go they are confirmatory of those in the second. The 
results in both cases agree surprisingly well. It will be noted that 
while the amount of material lost in the first series is less than in the 
second, owing to the shorter period of trial, the two are always in 
accord. The amoirnt of material lost by solution is not, however, 
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the sole item of importaace, nor indeed the item of most importance. 
It will be noted that in some instances a stone losing a certain amount 
still retains a nearly smooth surface and sharp arrises. Others become 
roughened, granules loosened to the point of falling away, and the 
arrises as a consequence left ragged. In some of the stones there is 
a tendency for the smaller interstitial crystals to disappear, leaving 
the larger standing in relief. The Tennessee samples tested are of 
the gray and pink spotted varieties. In these the tinted caloite, 
which, judged from the forms, represents fragmental fossil material, 
is more refractory than the colorless and is left in slight relief. In 
the case of the oolitic limestones the oolites are eaten out, leaving 
the crystalline or interstitial material and the fossil fragments in 
rdief, the outline of the oohte being sometimes preserved by the 
insoluble impurities. The considerable amount of insoluble material 
set free from these oolitic cubes during the trial settling to the bot¬ 
tom of the jar as mud or remaining to be brushed off the surface 
when the cube was dried seems to have come wholly from the oolites, 
and not from the interstices. It will be noted, as might have been 
expected, that the dolomitic marbles were not appreciably affected 
and that the oolitic stones lost during the trial an amount two and 
three times as great as that of any other of the stones tested. In 
but one instance was there any marked change in color in any of 
the samples. 

TABLE I. 

FBEIiIMINAIIT TRXi.Ii BZTENSINO OVER RBRIOS OR 70 DATS. 



crrataUine limestone: | 
Marble, x ule. Colorado. 


limestone: 
mty, Geor- 


Wliite ocTStalline limestone: 1 
Marble, west Grove, Penn- 
sylvaniiEL J 

Pink crystalline limestone: j 
Marble, Knoxville, Tennessee. 1 
Gray crystalline limestone: 
Marble, Concord, Tennessee. 

White crystalline limestone: j 
Marble, Kutlaiid, Vermont. ^ 

Blue crystalline limestone: j 
Marble, Kutland, Vermont. ^ 

White crjmtalline limestone: 

Marble, Carrara, Italy. ' 

WTilte QTVstallme dolomite: 

Marble, CockeyMUe,Maryland ' 
White crystaimie dolomite: 
Marble, Tu6kahoe, NefW* York. 

Oolitic limestone, Bedford, Indi¬ 
ana. 


talline limestone: / 60.4485 
noxvlUe, Tennessee. \ 48.478 
talline limestone: 45.1075 
mcord, Tennessee. 


OoUtlo limestone: 
Green, Kentucky. 


Bowling / 41.1655 
\ 37.8355 


I 


0.0077 \ Very slightly roughened; no 
. 0097 ) granulation. 

. Oil \ Slightly roughened; no 
. 009 / granulation. 

• 0 ^ ^Eflect scarcely appreciable. 

a 

. 012 White portions slightly 
etched, leaving the pink 
standing in relief. 

.013 ISurfaces appreciably rough- 
. 016 / ened. 

.015 \ Surfaces appreciably roug^- 

.011 / ened; no granulation. 

,013 \ Surfaces ^preciably rough- 

. 012 r ened; like white Butland. 

OOOffi }Not appreciably acted upon. 

• ! Not appreciably acted upon. 
' IfDistlnctly roughened and 

• ^ r pitted, the fossil fragments 

•0308 standing in r ^ef . 

I [Distinctly roughened and 
I pitted, the oolites being 
eaten out, leaving sur- 
- face covered by circular 
and oval pits often with a 
I slight residual eminence in 
1 center. 
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TABLE II. 

SECOND TRIAL EXTENDING OVER PERIOD OP THREE MONTHS. 







































A COLLECTION OF AMPHIBIANS AND KEPTILES FROM 
GOGEBIC COUNTY, MICHIGAN. 


By Abthde T. Evans, 

Of Ae IPtmen^ of Colorado, BouMer. 

Records from Gogebic County are included in but few of the reports 
on tbe herpetology of northern Michigan and in all these reports 
refer to a single species, ThamriopMa sirtdlis (Linnaeus).* Gogebic 
County is situated at the extreme western end of the Upper Peninsula 
of Michigan. The coimty lies approximately between the forty-first 
and forty-second degrees north latitude and between the eighty- 
eighth and ninetieth degrees west longitude. The topography of 
the county is more or less broken, there being many rocky hills. 
Much of the higher ground is covOTed by heavy hardwood forests 
some of which, however, have been cut over. In contrast to these 
habitats there are many dense arbor-vitse swamps and occasionally 
small tracts of cleared farm land. In many places forest fires have 
laid waste large areas. Rivers, lakes, and large ponds are numerous. 
The dimatic conditions of the county undoubtedly have a very dedded 
effect upon the fauna. The winters are long and severe, usually lasting 
from October until May, during which time from one to several feet of 
snow fall and the temperatute often reaches forty degrees below zero 
Fahrenheit. In 1913 the first snow of six inches fell on September 21. 
In the spring the snow does not disappear usually Tmtil the latter 
part of April, and during the spring of 1914 about three inches of 
snow fell on May 12. With the coming of warm weather lowlands 
for some distance on either side of the streams axe overflowed. This 
condition continues for some time after all of the snow has disappeared 
from the woods. Summer weather does not usually begin before May. 
The summers are usually short and the temperature rarely exceeds 
ninety degrees Fahrenheit. The evenings are cool and frost may be 
expected any time after the first of August. 

During the years of 1913 and 1914 while the writer was a resident 
of the county an effort was made to collect representatives of all of the 
species of amphibians and reptiles foimd there. The species taken 
axe listed below. The collections were made in the vicinity of Wake¬ 
field, which is centrally located in the county. In all eleven species 
were taken, ten of these being recorded from Gogebic County for the 
first time and one being an addition to the fauna of the Northern 
FeixiDsula of Michigan. 

1 KuthyeO; A. G., Herpetology of Hicbigan, Mloh. Geol. and Biol. Suit., 1912; and Buthyen, A. G. 
Bun. 61; U. S. National Kuseum, 1908. 
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TOL. 40. 


AMPHIBIA. 

CAUDATA. 

1 . PtBraODOnt HRTTHROITOTTTS (Oreen). 

The red-backed salamanders were found to be common in decayed 
tree trunks in the woods. Tbeir preference seemed to be for pine 
logs, although they were found in the decayed trunks of other trees as 
well as tmder stones and rubbish. One indi-ndual was taken with a 
partly regenerated tail. 

12 specimens, 56-98 mm., September 26, 1913, U.S.NJd., No. 
51943-51954. 

2. AUBTSTOm. JBFFERSOmAIIUM (Oieea). 

Common in the lowlands near small streams, under logs. 

6 specimens, 54-65 mm., September 26, 1913, Nos. 51937-51942. 

SALIENTIA. 

3. HTLA PICaSERmon Holbrook. 

Although the species is common in the region, judging from the 
numbers of individuals seen and the calls heard, specimens were 
difficult to obtain. Several specimens were taken in swampy places 
near Sunday Lake. 

1 specimen, 17 mm., September 6,1913, No. 51923. 

2 specimens, 26 and 28 mm.. May 9, 1914, Nos. 51924-51925. 

4. EILA VERSICOLOR LeCo&te. 

A specimen of this species was captured on June 6,1914, but escaped 
before it could be preserved. 

5. RARA PIPimiS Sdueber. 

This species was found to be very abundant about ditches and in 
swampy places. It is the first of the amphibians to appear in the 
spring, specimens being taken about the middle of April. of 

this species were found on April 19, 1914, and small tadpoles of 
this species were seen the latter part of the month. 

4 specunens, 40-85 mm., September 6, 1913, Nos. 51927-51930. 

6. RAKA CLAAHTARS LattelUe. 

This species was rather uncommon, although not rare. Several 
specimens were taken from an old open well in a swamp m the fall, 
while others were captured in the spring. 

4 specimens, 40-55 mm., September 6, 1913, Nos. 51933-51936. 
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7. BANA CAHTABBIOSITSIS BalnL 

This spedes is courmon in pools adjoining wooded areas. They 
were also seen in large numbers along the railroad right of way in 
the springtime. The adults of this species are easily distinguished 
while floating at full length upon the surface of the water. 

A BABA CATESBBXABA Sbaw. 

Specimens of the bullfrog were taken in company with Sana 
clcmitans from an old open well in a swamp. The characteristic 
call of this species was heard during the spring of 1913. From the 
few specimens taken and the absence of .previous records from the 
Northern Peninsula the bullfrog is probably a rare species in Gogebic 
County. 

2 specimens, 70 and 100 mm., September 6,1913, Nos. 51931-51932. 

9. BUTO AAIBBICAIIUS le Cdoite. 

This toad is common in Gogebic County, and many specimens 
were seen- along the roads and in gardens from April to October. 

1 specimen, 70 mm., September 2, 1913, No. 51926. 

REPTILIA. 

SERPENTES. 

10. THAMBOPHIS SIBTAIJS (Umiaeiu). 

This garter snake is very common in semiaquatic habitats, and 
several specimens were captured. Individuals of this species were 
seen in the spring of 1914 as early as May 20. 

3 specimens, September, 1913, Nos. 51918-51920. 

11. STOBEBIA OCCIPnOUACUIATA (Storer). 

The red-bellied snake was found a common spedes in Gogebic 
County. Of three specimens taken, one was captured under a log 
and the others were taken in the open field. 

1 spedmen, 270 mm., September 27,1913, No. 51922. 

1 specimen, 230 mm.. May 9,1914, No. 51921. 

TESTUDINATA. 

12. CHBTSBM7S BSLUI (Gray). 

Descriptions were given the writer of turtles from ponds near 
Wakefield, which make the presence of painted turtles in Gogebic 
County certain. Since 0. 6eZZii is very dosdy related to <7. cmerea 
(Bonnaterre), a species common in the Southern Peninsula, the 
species found in Gogebic County was not determined. It is listed 
here as O. leTHi since that spedes has been recorded from the adjoin¬ 
ing coimty on the north, Ontonogan, by Euthven.^ 

> Batbyon, A. G., Heipetology of Michigan, Mich. Gaol, and Biol. Sury., p. 144,1912. 

81022®—Proc.N.M,vol.49—15-23 
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ISgliteen species of amphibians and twenty-six of reptiles are 
recorded from tbe entire State of Michigan.^ Of this number 13 of 
the amphibians and 6 of the reptiles have been found in the North¬ 
ern Peninsiila of Mchigan, and one species of amphibian, Bcma caieshe^ 
iana, is added to the fauna of the Northern Peninsula by the present 
collection. The four species of amphibians found in the Southern 
Peninsula thus far not reported from the Northern Peninsula are 
Amiystcma tigrvmim Green, Necturus maeidosvA Pafinesque, Amby- 
storm Tfiaoulatnm (Shaw), and Acris gryUus LeOonte. The reptiles 
are repr^ented by fewer species in the Northern Peninsula than in 
the Southern, but five of the twenty-six species reported from the 
entire State having been recorded from the Northern. The relation 
of the aonphibian and reptile fauna of Gogebic County to that of the 
entire Northern Peninsula may be seen in the following table. 


Spedes of ampMbicms and reptUea hnavmjrom the Northern Penmeida of Michigan. 


Necturus maculosus Eafinesque. 
Amhystoma jeffersonianvm (Green).^ 
EemMactylivm scutatvm (Schl^el). 
Ple;thodon erythronotus (Green) 
DiemictylUrS mridescens Bafinesque. 
Bufo americanus LeOonte.* 

JSyUL jnckeringii Holbrook.* 

Eyla m'sicolor LeOonte.* 

Bxma pipiens Schreber,* 

Raiua damitans Latreille.* 


Rana cantahrigensis Baird.* 

Rarux catesheiam Shaw.* 

Rana septentrionalis Baird. 
Chorophilus nigritum LeOonte. 
Storeria ocdpitomacidata (Storer).^ 
Liopeltis vemalis (DeKay). 
ThamnopMs svrtalis (Linnaeus),* 
Chelydra serpentina (Linnaeus), 

? Chrysemys hellii (Gray)* 


The ’writer wishes to thank Dr. Max M. Ellis for aid in the prepa¬ 
ration of the account. 


I'Rntliven, A. G., Herpetology of Michigan, Mich, Geol. and Biol. Surv., 1912. 
a Recorded from Gogebic County. 




A NEW RESTORATION OF STEGOSAURUS. 


By Chablbs W. Gilmobb, 

Assistant Ourator of Fossil Reptiles, United States National Museum. 


In. a recent paper ^ I Rave reproduced ten restorations of Stego- 
smrua as depicted by various authorities between the years 1891 and 
1912. These show a considerable variety of interpretations, and axe 
of interest as exhibiting the diverse opinions held r^arding its prob¬ 
able appearance in the flesh, and especially as to the arrar^ement of 
the dermal armor, which forms such a conspicuous feature of the 
external anatomy of this curious reptile. Since none of these resto¬ 
rations portray fuUy the ideas set forth in the bulletin cited above, I 
have recently prepared a small model of Stegosaurus one-twelfth 
linear dimensions, the proportions of the model being based upon 
careful measurements made from the type-specimen of Stegosaurus 
stenops Marsh now in the United States National Museum. In this 
modd I have incorporated all of the evidence relating to its external 
appearance accumulated during several years’ study of a lai^e series 
of Stegosaurian remains, and I believe that the more important facts 
rdating to the proper arrangement of the dermal armor has now been 
quite fuUy established. 

Briefly, these facts are: That the dermal plates of opposite rows 
alternate, not paired; that the largest plate of the series, as shown by 
two individuals found in place, is above the base of the tail, not over 
the pdvis; that there are not more than 18 * in the complete series 
of flat plates; that the dermal spines number four, based upon the 
evidence of association in six individuals; that the bases of the plates 
of opposite rows are oomparativdy close together on either side of 
the median line of the back; that although the evidence is not con- 
dusive, there is every probability that the so-called gular ossicles 
covered the top and sides of the head and neck, as indicated in the 
modd, rather than the throat, as represented in previous restorations. 
In fig. 1 is shown a drawing of the plates in alternating position, prob¬ 
ably made under the supervision of Dr. F. A. Lucas at the time he 

J CSharles W. Gilmore, Bulletin 89, U. S. National Museum, December 31,1914, pp. 122-126, pis. 32-36. 

i In Bulletin 80, U. S. National Museum, it was stated “there are not more than 22 and perhaps only 
20/’ but after preparing this model to scale I am now convinced that my first estimate was too large. 
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was studying tlie Stegosaurs. It came into my hands for the first 
time a few days after the model was finished, and it was particularly 
gratifying to find that independent work should bring such dose 
agreement in the final results. It also explains one of the difficulties 
encountered in making some of the earlier restorations where the 
body is obviously too long. This was brought about, apparently, by 
placing the largest plate of the series above the pdvis, which neces¬ 
sitated lengthening the body in order to have space for the plates 
which have been foimd m place in advance of it. In the model the 
presacral region is rdativdy shorter than has been represented in 
earlier restorations, but since it is based upon careful measurements 
made from the entire presacral series, it will be seen there is good 
reason for this shortening, and it is therefore in perfect accord with 
the evidence for the present position of the dermal armor. The 
angulation of the occipital condyle in rdation to the longer axis of the 
skuU in Stegoscmrus is such as to cause the nose of the skull to be 
depressed if the articulated condyle is to be in line with the cervical 
vertebrae. While this pose allows of further depression and also of 
devation of the nose, it would appear to be the more characteristic 
position, as shown in the modd. 

At this time the character of the skin covering of Stegosavrus is 
wholly conjectural, but from what is now known of the integumen¬ 
tary covering of some members of the Ceratopsian and Trachodont 
dinosaurs it is not imreasonable to expect that of Stegosaurus to be 
scale-like, with numerous bony skin ossides scattered over the sides 
of the body, as indicated in the modd. In the light of recent dis¬ 
coveries, we may yet hope to have definite knowledge as to its true 
nature. 

The head and neck, the massive fore and hind limbs, and in fact 
the whole appearance of the animal indicate slow locomotion on all 
four feet. The exceedin^y small and feeble teeth would appear to 
indicate that Stegosawrus must have fed upon the most succulent of 
terrestrial plants. The feet are large, as though to support the 
creature’s weight on yidding soil. Their structm-e implies that they 
were land-hauntiug, doubtless of low, swampy regions rather than 
the upland, but they also suggest being adaptations from a group 
highly specialized for locomotion upon land, and there is every reason 
to beheve that Stegosaurus was descended from a bipedal ancestry. 
Increasing bulk and development of the armor caused them to lose 
celerity of movement, and they became duggish, dow-moviog crea¬ 
tures, of low mentality, only sufficient, perhaps, to direct the mere 
mechanical functions of life. 

EXPLANATION OF PLATE 62. 

Model of Stegosaumt stenopB Maieih based upon the type skeleton, Cat. No. 4934U. S. 
National Museum. Bight side. About'^nat. size. Modeled by Charles W. Gilmore. 
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Model of Stegosaurus stenops Marsh by C. W. Gilmore. 

For explanation of plate see page 357 . 







A COLOEED DEAWING OF THE MEDEBA MOSAIC MAP OF 
PALESTINE IN THE UNITED STATES NATIONAL MU¬ 
SEUM. 


By I. M. Casanowioz, 

Assistcmt Ourator, Divmon of Old World Archeology, United Statee NaMorud Mtueum. 

INTRODTJOTION. 

A colored drawing of the Medeba mosaic map of Palestine was 
acquired by Mr, S. W. Woodward, of Washit^ton City, from a book 
dealer in Jerusalem, while on a tour around the world in 1899 in the 
interest of Christian missions, and by him presented to the United 
States National Museum. A comparison of the drawing with other 
reproductions of the original, which have been prepared by compe¬ 
tent archeologists and Biblical scholars, shows that, with the excep¬ 
tion of a few omissions and transpositions, it affords a fairly adequate 
view of the original. It has therefore been deemed worth while to 
describe this highly interesting and important monument for the 
readers of the publications of the United States National Museum, 
the more so as a comprehensive and detailed discussion of the subject 
has hitherto not been published in the Er^lish language. 

LITERATTOE CONSULTED. 

0. Eaymond Beazley, the Madeba Mosaic Map (The Geographic 
Journal, vol. 17, 1901, London, pp. 516-620). Clermont-Ganneau, 
The Madeba Mosaic (Palestine Exploration Fund Quarterly Statement 
(quoted PEFQS), 1897, pp. 313-225; 1901, pp. 235-246). A. Jacoby, 
Das geographische Mosaik von Madaba (Leipzig, 1905). Wilhelm 
Kubitschek, Die Mosaikkarte Palastinas (Mittheilungen der Kaiser- 
lich-Kdniglichen Geographischen Gesehschaft in Wien, vol. 43,1900, 
Vienna, pp. 335-380). Adolf Sohulten, Die Mosaikkarte von Madaba 
und ihr Verhaltniss zu den altesten Karten und Beschreibtmgen. 
des heiligen Landes. (Mit drei Kartenbildem und einer Fi^uren- 
tafel, Berlin, 1900, pp. 121, Abhandl. der Koniglichen Gesehschaft der 
Wissenschaft zu Gottingen, Philol.-Hist. Klasse, new ser., vol. 4, No. 2). 
Eusebius and St. Jerome, Onomasticon Sacrum (OS), edition of Erich 
EJostermann (Ldpzig, 1904). The Onomasticon of Eusebius (bishop 
of Caesarea in Palestine, died 340)—^its Greek title is: On the names 
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of places in th.e Diyine Scriptures—^is a kind of glossary of the Biblical 
place names, explaioing and identifying them with contemporary 
designations, noting the distances between the larger cities, and add> 
ing Biblical and historical reminiscences. It was translated into 
Latia by St. Jerome (331-420). The edition of Elostermann con¬ 
tains the original Greek text and the Latin translation on opposite 
pages, the former on the left, the latter on the right hand. 

THE TOWN OF MEDEBA. 

Medeba ^ was originally a town of Moab situated almost directly 
east of Bethlehem, about five miles south by west from Hebron, at an 
eleTation of 2,040 feet above the sea level. It is frequently men¬ 
tioned in the Old Testament and played a considerable part in the 
frontier conflicts of the Israelites, being often taken and retaken. 
From the Moabites it was wrested by the Amorites (Numbers xxi, 
30). After the conquest of Canaan it was allotted to the tribe of 
Eeuben (Joshua xiii, 9, 16). In David’s time it was an Ammonite 
point of defence (I Chronicles xix, 7). In the 9th century B. C. it 
was seized by Omri, King of Israel, and recaptured by the Moabites.* 
During the Maccabean period it was the seat of a robber dan who 
murdered John, the brother of Jonathan, the Jewish prince (I Mac¬ 
cabees ix, 35-37). It was taken by John Hyrcan (136-106 B. C.) 
and had to be retaken by Alexander Januaeus (104-79 B. C., Jose¬ 
phus, Antiquities, XIII, 1, 2, 4; XY, 4). 

Under the Romans Medeba was incorporated in the province of 
Arabia, which was established by Trajan (98-117 A. D.), and from 
the rdgn of Magabal (218-222 A. D.) there are extant coins bearing 
the name of Medeba. During the Byzantine period Medeba seems 
to have been a flourishing Christian center. It was the seat of a 
bishop who attended the council of Chalcedon (451 A. D.). It was 
probably overwhelmed and destroyed either by the Persians tmder 
Chosroes II, who at the beginning of the seventh century wrested 
the entire Christian Syria from the eastern empire, or by the Arabs 
under Omar, who in 636 completed the conquest of Syria and Pales¬ 
tine. Since then and until the latter part of the eighteenth century 
it lay in desolation and ruins and forgotten. In 1880 a Christian 
colony, mostly of Greeks, from Kerak (the Biblical Kir Moab, Isaiah 
XY, 1), and also some Latin (Roman Catholic) fathers settled there. 
In erectii^ the necessary buildings for the new occupation many 
ancient remains have been brought to light. These include a large 
pool with solid walls (324 by 309 feet and from 10 to 13 feet deep), 

1 So ta the Eaglfei h Bib le, in Hebrew, Medeva; on the Moabite stone (9th century, B. C.)> Medheha; Jose¬ 
phus, Antiquities, XIU, 9,1, Medaba; Eusebius (OS, p. 128), Medaba and Medabba; Ptolemy, Geography 
<2nd century A. D.) IV, 17,6, Medaoa; the modem Arabic name is Madeba. 

3Compare Moabite atone (a plaster cast facsimile of which is in the National Museum), line 8: “Omri 
had taken po^ssion of the land of Medeba and (his people) occupied it during his days and half the days 
of his son, forty years, but Chemosh restored it in my days”; compare also Isaiah XV, 2). 
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ruins of several churohes, remains of a colonnaded street, inscriptions, 
and mosaic pavements. The character of some of the ruins show 
that part of the town had pretensions to elegance. The most inter¬ 
esting and noteworthy discovery, both from an archeological and 
artistic standpoint, was that of the mosaic map of Palestine and of 
part of EgjTpt. 

MSOOVERY AND CONDITION OF THE MOSAIC MAP. 

The first notice of the map came through a monk belonging to the 
CShristian colony settled at Medeba, the find having been uncovered 
in cleaning the ground for a new chmch on the lines of an old one. 
In 1882 this monk wrote concerning the mosaic to Nicodemus the 
Greek Patriarch of Jerusalem, who simply laid the letter aside without 
paying any attention to the subject. His successor, the Patriarch 
Gerasimus, found the letter and sent a master mason (with the 
pretentious title of architect) to examine the mosaic with directions 
to include it in the new church if found worth while. The ' ^ architect'' 
did not find it worth while. And thus in the building of the new 
church large portions of the mosaic were destroyed. A pillar of the 
new church was driven through the midst of the mosaic (seen on 
the plate in rectangular blank at the southern extremity of the Dead 
Sea). Large parts were covered by cement for the flooring of the 
new church. In this condition Father CJleopas Koikylides, librarian 
of the Patriarch of Jerusalem, found the mosaic in 1896 and took 
steps for its preservation by imbedding the fragments in the floor 
of the new church. To judge from the remains, the map had previ¬ 
ously undergone several restorations. For in several portions a plain 
mosaic or merely cement fills out destroyed parts. Though rather 
a primitive and crude way of repairing works of art, it substantially 
contributed to the preservation of the monument by preventing 
further crumbling of the remaining parts. 

THE BOUNDARIES OP THE MAP. 

The following is suggested as mere conjecture. The longest con¬ 
nected fragment reaches an extension of about 35 feet from the spring 
of Aenon near Salim in the north to the delta of the Nile in the south, 
while the church of which the mosaic formed the pavement is about 
55 feet wide. There would thus remain a lacuna of about 20 feet.^ 

It may perhaps be assumed that the region of the Nile Delta, which 
alone is related to the Biblical narrative because the Israelites 
sojourned there before they set out to Canaan, represents the original 

iSo kubitschek (p. 348), who gives the dimensions, respectively, *'over 10.6 meters,^' “17 meters,''and 
“0.6 meters;" Beazley (p. 517), assumes “that the original once oocupled a space of about 49 hy 20 feet" 
and that “what remains in all (is) about half of the complete scheme," while Father Oleopas la quoted in 
the Biblical World for 1898 (p. 254), calculating that “the fragments remaining contain about 18 square 
meters, and the map originally covered 280 square meters." 
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soutiheini limit of the map. The north side may have reached to the 
northern confines of Phenicia. It may be assumed that the scale 
•was contracted northward, as that region gave the artist less occasion 
and opportunity for illustration and comment. On the east side the 
map may have been bounded by the Kiver Euphrates, which in 
Biblical tradition is the ideal boimdary of Israelite power and expan¬ 
sion (compare Genesis xv, 18; Deuteronomy i, 7; xi, 24; Joshua i, 4, 
etc.), while on the west side the Mediterranean Sea would be the 
ob'vious boundary. Little weight is to be attributed to the assertion 
of some inhabitants of Medeba that they read the names of Ephesus 
and Smyrna on the map years ago, so that it contained also Asia 
Minor (Bibhcal World, 1898, p. 254). 

GENERAL FEATURES OP THE MOSAIC MAP. 

The Medeba map is not only the earliest map of Palestine preserved, 
but also the oldest detailed land map that we possess. It originated 
in the Greek part of the world, while all other itineraria and maps of 
Palestine belong to the Latin West and are inscribed in Latin. 

Like all the maps which are based on Greco-Roman tradition, the 
map of Medeba is orientated toward sunrise; that is, the east is placed 
at the top, the west at the foot, the north at the left, and the south 
at the right. This orientation “may be designated as the ecclesi¬ 
astical, as •without doubt the east was the determinating point of the 
compass for the medieval geography for the reason that Paradise was 
there located” (Schulten, p. 112). As the church of Medeba is, 
according to ancient usage, likewise orientated toward the east, the 
visitor on enteriag the church looked in the same direction toward 
the apse and altar of the church, and at the same time in the eastern 
direction of the shy, and thus a natural connection between the pic¬ 
ture of the map and the reality was established. In agreement with 
this orientation the explanatory inscriptions are placed on the west 
line and were to be read from the door side of the church. In like 
manner the pictorial representations of cities, buildings, mountains, 
trees, etc., are placed on the basis of the west as the foot line. 

It is e^sident that the artist attempted to combine a-view of ancient 
Canaan with a picture of Palestine of his time. As ancient historians 
often projected their time into the past, so the maker of the map had 
before his mental eye the land of the patriarchs not separated from 
the contemporaneoTis Palestine. Past and present were blended into 
one picture. That the artist had Biblical Palestine in mind is shown 
by the prominence given to the tribes of Israel on the map. The 
names of the tribes are inscribed on the map in particularly large red 
letters, are in most cases accompanied by a Bibhcal reference, chiefly 
taken from the so-called blessing of Jacob (Genesis, chapter xlix) and 
blessing of Moses (Deuteronomy, chapter xxxiii) and quoted after 
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the Greek translation, of the Septuagint. Out of the twelve tribes of 
Israd only six are preserved entire or fragmentary, namdy, Dan, 
Simeon, Judah, Ephraim, Benjamin, and Zebulon. In connection 
with Dan the apostrophe from the Song of Deborah (Judges v, 17) is 
quoted, “Why did he remain in ships ?” The legend with the name 
of Simeon is now wanting; Ephraim is associated with the blessing 
of Jacob upon Joseph; “God blessed thee with the blessing of the 
earth having everything” (instead of “will bless thee with the bless¬ 
ings of heaven” of the received text. Genesis xlix, 25), and “Blessed 
of the Lord be his land” (Deuteronomy xxxiii, 13); with Benjamin 
are the words, “ The Lord shall cover binn all the day long, and he 
shall dwell in his territory” (instead of “between his shoulders” of 
the received text, Deuteronomy xxxiii, 12); of Zebulon now only five 
letters remain, but the fragment containing the inscription bearing on 
Zebulon had already been discovered in 1890, without its connection 
being then recognized, and the inscription copied before it was de¬ 
stroyed. It read: “ Zebulon shall dwell at the haven of the sea; and 
he shall be for an haven of ships; and his border shall be into Sidon” 
(Genesis xhx, 13).‘ By the side of this legend was the representation 
of a ship, “ which some have tried to make out to be St. Peter’s boat,” 
the church being, according to them, dedicated to St. Peter. In this 
place it is clearly a mere symbolical indication of the sea.* It also 
appears that the artist wished to put on the map besides Palestine 
all the places which had been of importance to the Israelites before 
their entrance into Canaan—the region of Goshen in Egypt which 
held them in servitude; Raphidin, the desert of sin; and the morm- 
tain range of Sinai. 

But it is the Palestine of the Byzantine period that is represented 
on the map. Alongside of the Biblical place names are often given 
those in use at the tune of the composition. Of the about 140 
place names preserved on the fragment, about 60 have no reference 
to the Biblical narrative. Of the latter many were episcopal sees, but 
a considerable number had no relation either to the Scriptures or 
the development of Christianity, as far as known, and there are 
also some otherwise -nnknown names of towns. 

In its general purport the Medeba map is—like the mosaic pic¬ 
tures of sacred history—an illustration of the Bible rather than a work 
of geography. The artist was more intent on the picturesque 
details than on geography. Much care is bestowed on the pictmres 
of towns. In those of large cities like Jerusalem, Gaza, etc., an 
attempt is made to give a view of the principal streets, marked by a 
colonnade, and to represent some of the prominent buildings. Small 
places are indicated by an outline of a wall, flanked by towers, 

1 Published by Germer-Durand in C3osmos, new series, vol. 18, p. 286. 

a ClemontrSanneau, PEFQS, 1897, p. 215. 
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reminding of tlie cities figured on Greek coins of the Koman period 
and on Roman medallions. 

Prominent on the map is the water. The Jordan as a comparar 
tively broad stream fails into the Dead Sea. The delta arms of the 
Nile represent broad stripes. The Dead Sea forms one of the great 
features of the mosaic. The green surface is agitated by wares or 
currents represented by thick black streaks. In the Jordan and the 
Nile (in the latter not seen on the reproduction) fishes disport them¬ 
selves, while on the Dead Sea, in which fishes can not exist, life is 
represented by two vessels, one an oar boat with one sailor and two 
oars, the other and larger one, with a mast having a yard at the top 
and something like a snake, which is doubtless meant for a sail; 
besides two oars, and two visible sailors. Intercourse between the 
two sides of the Jordan is mediated by two bridges. 

The mountains of Sinai and of Judah are depicted in various tints 
to indicate the different strata, and fairly produce the effect desired. 

A tendency to the realistic genre appears in the desert scene of a 
gazelle being pursued by a lion or panther, in the fruit-laden palm 
trees, especially around Jerico, the “city of palms” (Deuteronomy 
xxxiv, 3; Judges i, 16; iii, 13; II Chronicles xxviii, 15), and Segor 
or Zoar. 

On a freely conceived decorative illustration, which the mosaic is, 
in its general purpose, it is not to be expected to find the distances of 
the places from one another or their relative positions shown with 
mathematical accurracy. Thus Palestine, and especially Jerusalem, 
are enlarged out of proportion, in violation of the law of scale, while 
Egypt is squeezed in on a small space. StiU the location of places 
is on the whole approximatdly accurate, and the general arrangement 
is displayed well enough, and the picturesque details show not only 
the hand of an artist, but also a careful study of the localities. 

placement of the mosaic map. 

The idea of decorating the fioor of a church with a map of Pales¬ 
tine in mosaic is certainly unique, and the question arises. What 
su^ested it ? Schulten’s answer has at least the merit of attractive¬ 
ness. His theory (p. 113 and following) is that the mosaic was 
intended to allow the pilgrims who after traversiag the Holy Land 
came to the East-Jordan region (as shown by the Itineraxia), where 
Medeba was situated, to repeat and recapitulate the real trip through 
the land once more in miniature on the map. Schulten su^ests that 
the mosaic may be the votive offering of some wealthy pilgrim in 
gratitude for the happy accomplishment of his Journey in the Holy 
Land, and that the dedication was lost along with the greater part 
of the map. 

dermont-Ganneau (PEFQS, 1901, p. 243 and following) makes 
the objection to this explanation that it "doesn’t account for the fact 
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that the pilgrim had chosen, among so many other basilicas where he 
might have had the work executed—^to commence with Jerusalem— 
just the church of a remote town at the bottom of the land of Moah.” 

To this objection may be answered that Medeba seems to have been 
in the Byzantine period a center of the mosaic art or mosaic technique. 
Many beautiful mosaics which belonged to churches and monasteri^ 
of the fourth, iBfth, and sixth centuries have been tmcovered, and 
may still be seen in hovels, stables, and farmyards. Mosaics of much 
artistic taste are also found in private houses. According to eye¬ 
witnesses almost every house was adorned with this decoration. 
It has therefore been called “The City of Mosaics.” ‘ This would 
account for such an daborate piece of work as the map is having 
been undertaken at Medeba. dermont-Ganneau’s own theory, 
advanced by him as “pure conjecture,” is: “It is necessary to con¬ 
sider before aU the position of Madeba. It is situated close to Mount 
Nebo. In its immediate neighborhood Moses received the order to 
dimb the summit of Pisgah, where he was to die, and to contemplate 
in one supreme vision in all its extent the Land of Promise which was 
to bdong to his people, but where he was not himself allowed to 
enter” (Deuteronomy xxxii, 48-52; xxxiv, 1-8; compare iii, 27; 
Numbers xxvii, 12). 

“This geographical picture, which was virtually unrolled under the 
eyes of Moses, was intended to reproduce in the mosaic of the basilica 
of Madeba—^that is, in the neighboring town to this memorable 
scene.” 

“One could thus explain why this map comprises hot only the 
Promised Land, properly so called, but also lower Egypt; that is to 
say, the scene of the high deeds of Moses and the events preceding 
the Exodus which took place in this region.” 

DATE OP THE 1£AP. 

The art style of the mosaic which indicates the transition from ihe 
antique tra(htion to the conventional schematism of the Byzantine 
period would comport with the sixth century A. D., more specifically 
with the age of Justinian (527-565 A. D.). With this date would 
also agree the neatness of the characters in the inscriptions, which are 
almost free from ligatures and abbreviations, which was later on in 
^ vogue, and the substantially correct orthography. 

PLACES AND INSCRIPTIONS ON THE MAP. 

The places are illustrated by some picture or vignette represmting 
a town or budding (some of which are wanting on the reproduction). 
In addition to the geographical names there are in some cases added, 

1 Lanxraens, Etudes publides par des p^s de la compagnle de Jtoj, 1,73,721, and 1,74,44, quoted by 
Jacoby, Das geograpMsc^e Mosaic von Madaba, p. 21; compare also PEEQS, 1896, p. 208, 
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as has been stated above (p. 362 and following), biblical quotations or 
brief references to some historical events. The geographical names 
are regularly written above the places which they designate; the 
additional legends are placed bdow or beside the places to which 
they refer. The lettering is in black on light ground, in white 
on dark ground, and in red when the inscription is of special 
importance. 

It is generally agreed that the map is dependent on the Onomasti- 
con of Eusebius. This is evidenced-by the fact that the additional 
legends are literally, or almost so; taken over from the Onomasticon. 
Eubitschek (Die Mosaikkarte FalSstinas, pp. 353, 358, etc.) and 
dennont Ganneau (PEFQS, 1901, p. 236) axe even inclined to the 
assumption that the topographical work of Eusebius had been pro- 
•vided with a map, and that this map was used by the mosaist of 
Medeba as a copy, or at least as a model. 

In the following enumeration of the places preserved on the mosaic 
there will be first given a transcription of the names and translation 
of the additional legends as restored by the most competent authori¬ 
ties, followed in case of biblical localities, by the form of the names 
in the English Bible with the biblical references, and where it is of 
interest the version of the Onomasticon of Eusebius and St. Jerome 
•will be quoted. 

For the sake of a better survey the area of the map is divided into 
six zones or sections, beginning at the north: 

1. imou THE JOKDAS TO THE SEA, NORTH 07 THE SECOND BBIDOB OVER THE 

JORDAN. 

Aenon, near Sdem .—^Eusebius (OS, p. 40) adds: “Here John bap¬ 
tized.”—^Aenon, near to Salim (John iii, 23), identified by some with 
modem Ainun (see PEFQS, 1881, p. 47). 

Zoreous (part of the representation of a building is wanting on the 
reproduction).—^The Korea and Koreae of Josephus (Antiquities, 
XIV, 3, 4; War, I, 6, 5; IV, 8, 1), Modern Karawa. 

Ar<3idais .—^Named after Archelaus, son of Herod, Xing of Judea, 
who built it (see Josephus, Antiquities, XVH, 13, 1; XVIII, 2, 2). 
It was later an episcopal see. 

To the left of it is PJuisaelis (restored), erected by Herod in memory 
of his brother of the same name (see Josephus, Antiquities, XVI, 

5, 2; XVH, 8, 1; XVIH, 2, 2). Still preserved under the name of**^ 
Ain el-Fasail. 

Eastern frontier of Judea. Akrabbim, which now is called Akra- 
bitte.—The mosaist has here apparently confused Akrabatta, the main 
place of the mountain district of Akrabattene (Josephus, War, II, 
20, 4; IV, 9, 4; 9, 9), modem Akraba, which he rightly locates here 
in the north, with Akrabbim, in the extreme south of Judea (Numbers 
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xxxiv, 4; Joshua xv, 3; Judges i, 36; see Josephus, Antiquities, 

Xn,8, 1 ).^ 

Neapolis —^modern Nablus, and Sychem or SiMma in the region of 
Salem, which Jacob gave to Joseph, and Sychar, where is the well of 
Jacob.—^These three places are usually identified with one another. 
The mosaist has correctly separated them. For Neapolis was not 
exactly situated on the site of Shechem, and Sychar is one mile east 
of Shechem.* For the expression, “Sychem in the region of Salem” 
see Genesis xxxiii, 18. l^ere is at present east of Nablus a village 
called Salim (Jacoby, Das geographische Mosaic von Madaba, p. 81). 
Sychar and the well of Jacob are mentioned in John iv, 5, in the 
story of the conversation of Jesus with the Samaritan woman. There 
is stiU at present a place named Askar near Nablus which is usually 
identified with Sychar of the Gtespel (Jacoby, p. 82, see also Clermont- 
Ganneau, PEFQS, 1901, p. 237). 

To the right of Neapolis is the picture of a building with a round 
tower and over it the inscription Sanctuary of the Holy Elisa. —^It rep¬ 
resents the sancutary erected on the site of the spring whose bitter 
waters the prophet Elisha rendered sweet, as related in II Kings ii, 
19-22. Underneath. 

Tour Qobel and down to the left. Tour Qarisin —^The mountains 
Ebal and Gerizim from which the curses and blessings respectively 
were pronounced, while half of the tribes stood on one moimt and 
half on the other (Deuteronomy xi, 29; xxvii, 13; Joshua viii, 33.) 
On the original, these mountains are also represented near Jericho 
under the names of Gebal and Garizeini. This double placing of the 
moimtain pair is also found in Eusebius (OS, p. 64). There were 
two traditions as regards the site of the two mountains. The Samari¬ 
tans and many Arabian geographers place them near Neapolis, while 
Eusebius, (OS) located them in the neighborhood of Jericho and GUgal. 
'Ihe mosaic takes account of both traditions and apparently giving 
preference to the probably more correct one of the Samaritans. 

Below is a remnant of the name of Ephraim and the blessing relating 
to Joseph and Ephraim which has been already quoted (p. 363). 

On detached fragments, next to the mar^, are the five letters of 
the legend connected with the tribe of Zehdon (Za—Kes) for which 
see above (p. 363), and AgfJor—^Lagrange would identify it with Akha- 
bara mentioned in Josephus, War II, 20, 6 and Joseph, life, 37, as a 
*town in Upper Galilee, while Qermont-Ganneau (PEFOS, 1901, p. 
240) sees in it the town of Gabarah or Gabaroth of Josephus, life 10, 
25, 45 and 47, considering the A as prosthetic. 

1 S(^ulten, Die Mosaikkarte von Madaba, p. 8; compare E. Schtierer, Gesobidite des juedlsoben Volkes 
Im Zeitalter Jesu Christi, ed. 2, Leipzig, 1886, vol. 11, p. 138, n. 437. 

s See George Adam Smith, The historical geography of the Holy Land, London, 1904, pp. 367-372; 
PEPCiS, 1878, p. 114. 
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2. BBTWBBN THE SECOND BBXDOB OF THE JORDAN AND JERUSALEM. 

GiUgda, which is also called the Twelve stones.—Giigal, where the 
Israelites erected twelve stones in commemoration of their passage 
of the Jordan (Joshua iv, 20). Eusebius (OS, p. 66) adds: “And to 
the present day is shown a desert place two (Eoman) miles from 
Jericho, which is held by the people in veneration.” Modern Tel 
Jeljul. 

Jericho.—^Illustrated by extensive building and surrounding palm 
trees (Deuteronomy xxxiv, 3). 

Imm, which is also called Bethel.—Genesis xxviii, 19; xxxvi, 6.— 
Modem Beitin. 

GopTma. —Ophni, Joshua xviii, 24, see Josephus, War, 1, 11, 2; 
V, 2, Ij etc. It is identified with J\ifna, a village situated between 
Jerusalem and Nablus. 

Qahaon. —Gibeon, Joshua ix and x; later place of sanctuary, 
I Bangs iii, 4; I Chronicles xvi, 39; Modem El-Jib. 

Sarno.—Several places in the moimtain districts of Palestine bear 
the name of Kamah, which means “height.” The present Ramah is 
mentioned together with Gibeon in Josuha xvui, 25, as being 
north of Jerusalem and belonging to the tribe of Benjamin. Near it 
lay the grave of Rachel, according to Jeremiah xxxi, 15, who repre¬ 
sents this ancestor as appearing on her grave and uttering a lamentar- 
tion for the exile of her children. In Matthew ii, 18, this passge is 
quoted in connection with the slaughtering of the cluldxen caused by 
H^d. The mosaist places another Ramah near Bethlehem and 
following Matthew erroneously quotes from Matthew and Jeremiah (as 
also Eusebius, OS, p. 148) the words: “A voice was heard in Ramah,” 
but in this quotation doubtless the Ramah near Bethel is meant.— 
Identified with El-Ram, about five miles north from Jerusalem. 

Bemmon .—Several plans with the name Rimmon occur in the Old 
Testament; here is probably meant the Rimmon qf Judges xx, 45.— 
Identified with modem Rammon, east from Bethel (on the drawing it 
is incorrectly placed northwest of Bethd). 

Arma£tem or ArimaBie. —Aximathaea, Matthew xxvii, 57; Mark 
XV, 43; Luke xxiii, 51; John xix, 88.—^Identified with Beit Rima. 

Theraspis. —^Identified by Clermont-Ganneau (PEFQS, 1897, p. 
218) with the ruins of Deir Asfin. 

Betomdgesis. —Clermont-Ganneau (PEFQS, 1897, p. 218), suggests' 
the Bethmelchi or Bethmeldbis of the Cmsaders in the ndghborhood 
of Mejdel Yaba. 

Adia^m, (or AdiaUdm), now Adifha. —Jacoby (p. 71) suggests the 
modem El Haditha near Diospolis and refers to I Maccabees xii, 38; 
xiii, 13; Josephus, War, IV, 9,1. 
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3. JBSTrSALBM Ain> STUCKOUIISmO KSQION. 

Jerusalem .—Above the city plan is read in large red characters, 
“Holy city Jerusalem.” For the various parts of the city itself 
are used green, red, yellow, black, and white. Contrary to the 
later medieval plans of Jerusalem, which have a circular outline 
(perhaps induenced by the idea that Jerusalem was the center of the 
world), divided into four quarters by two streets crossing one another 
at right angles, the plan of the city on the mosaic is oval or elliptical, 
with the streets running parallel to one another. The southeast 
comer is destroyed on the mosaic. The city is surroimded by a wall, 
which on the east side shows an irregular line of jutting-out towers 
and buildings. A series of gat^ provides for the intercourse of the 
city with the outside. 

Entering the city from the north (left) side there is a gate flanked 
by two towers leading to a semicircular space on which is a column. 
It corresponds to the modem Damascus Gate, which stiU bears the 
name of “gate of the column (Bab el-amud).” From this gate 
issue two streets, lined on either side with columns. One of the 
streets runs in a straight line almost through the entire length of the 
city; the other makes about midway a bend eastward, crossing a 
lesser artery which enters from the eastern gate, and thence proceeds 
due south, parallel to the main street. The western colonnade of 
the main street is broken by steps leading through three portals to a 
great church building which abuts on the west wall. It is generally 
agreed that it represents the church of the Holy Sepulchre built by 
Constantine and Helene and dedicated in 336 (Eusebixis, life of Con¬ 
stantine, III, 37). It consists of a basilica, the Martyrium, on the 
alleged site of Golgotha, and a rotunda in the middle of which was 
the tomb of Jesus, called the AvastaAis (place of the resmTection). 
The basilica is at the east and the rotunda at the west. At the north¬ 
east extremity of the city is another church, perhaps that of the 
Nativity of the Virgin (now St. Anne). The gate in about the middle 
of the east side corresponds to the present St. Stephen’s Gate (Bab 
Sitti Mariam) and the street issuing from it westward would be the 
Via Dolorosa of tradition. South from it is another gate—the 
Golden Gate (Bab el-D^eriyeh). The large building at the south¬ 
west, at the end of the main street, may represent the Church of 
• Holy Zion, also known as the church of the Last Supper {Gaenaculvm). 
On the west side one gate can be discerned, which would answer to 
the present Jaffa Gate (Bab el-Khalil). 

It may be assumed that the picture of Jerusalem on the mosaic, 
which bears evidence of being executed with great care, preserves a 
good summary of the city’s main features in the time of Justinian. 

81022°—Proc.N.M.vol.49—15-^24 
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Above, near tbe Jordan: BeQuibara, of the Holy John of the bap¬ 
tism.—Supply: Sanctuary, or church of-. But even so the 

construction is curious and sho^re that the mosaast’s knowledge 

of Greek was not very strong. Eusebius (O S, p. 58) has “ B-, 

where Jobn was baptizing,” and adds: “The place is still shown, 
where many of the brethren (i. e^, Christians) like to be bathed.”—It 
refers to the narrative in John i, 28, where some scholars read (after 
some old manuscripts) Bethania instead of Bethabara.^ 

Alon Ataffi, which is now called Bethagla:—^Eusebius (OS, p. 8) 
has: “Alon Atad, which is across the Jordan. Here they mourned 
Jacob. The place is three (Roman) miles distant from Jericho 
and about two (Roman) miles from the Jordan, and is now 
called Betha^a, which means circuit, because here the- mourners 
made a drcumambulation around Jacob.”—^It refers to the narrative 
in Genesis 1, 10. (Where the English Version has, “ threshing-floor 
of Atad”). Both Eusebius and the mosaist following him, errone¬ 
ously identify the mourning station of Jacob with Beth-Hogla 
(Joshua XV, 6). The former was probably east of the Jordan, 
while the latter is on the west bank of the Jordan, identical with 
modem Ain (or Kasr) Hajla, between Jericho and the Jordan, south 
of Gilgal. 

Ephron or Ephraia .—^The original has the additional legend: 
“Thither went the Lord,” and Eusebius (OS p. 90), adds: “with 
his disciples.”—John xi, 54, compare II Chronicles xiii, 19. 

To the right of the last-named place, Ailamon, here the sun stood 
stiH by (the son) of Naue (Nun).—^Refers to the episode of Joshua 
X, 12 (where the Septuagint transcribes Ajalon by Ailon).—^Eusebius 
(OS, p. 18), more correctly—“the sun stood still in answer to the 
prayer of Joshua,” and adds: “Still at present a village called Ailon» 
three (Roman) miles east of Bethel, near Gabaata and Rama, the 
cities of Saul.” 

To the north of Jerusalem and close to the periphery of the city 
is the name of Benjamin and the prophecy bearing on it, which was 
referred to previously (p. 363). Further down: The Fourth, and 
Nine, which are interpreted to refer to Roman military stations or 
garrisons. Underneath to the south is, 

BeOihoron .—Joshua x, 10; xvi, 3, 5.—^Represented to-day by 
Beit Ur el-Foka and Beit Ur el-Tahta, near it. 

Erovta. —dermont-Ganneau (PEFQS, 1897, p. 220 and 1901, p. 
238), identifies it with Kefr Rut near Beit Ur el-Tahta, to the west- 
northwest ;Schulten (p. 94), sees in it Ejrjath-Jearim, Joshua ix, 17; 
XV, 9, 60, etc., which Eusebius (OS, p. 114) places at the ninth 
milestone from Jerusalem towards Diospolis or Lydda. This would 

»See O. A. Smith, mstotlcal Geography ot the Holy Land, p. 496, n. 542, PEFQS, 1876, p. 72; 1878, p. 
120; 1881, p. 46. 




NO. 2111. MEDEBA MOSAIC MAP OF PALESTINE—OASANOWIOZ. 371 


suit the position of Karyet el-Enab, which, is about three hours from 
Lydda. Below, 

Moiemn,, now Moditha, whence came the Maccabeans.—Modem 
el-Medieh, Underneath, 

Lod, which is Lydea and also Diospdlis. —The Biblical Lydda or 
Lod, Ezra ii, 33; Nehemiah vii, 37; Acts is, 32. It was an 
episcopal see and the place of St. George. To the right, 

Thamna, here Judah shore his sheep.—The Biblical Timnah, 
Genesis, xxsviii, 12, Joshua srv, 57, Underneath, 

Anob, which is now Betoannaba.—^Anab, Joshua xi, 21, xv, 60, 
Modem Annabe. 

4. BSTWSBR JBanSAZSU Aim THE DBAS SBA. 

Across (east of) the Jordan below the scene of the gazelle chased 
by a panther or Hon, 

Aenon, where now is Sapsaphas.—As in the case of the mountains 
of Ebal and Gerizim (see above, p. 367) so, it seems, there also was 
current a double tradition as regards the site of Aenon where John 
baptized, the one placing it (correctly) hear Salim (see above, p. 366), 
the other near Bethabara, and the mosaist took accoimt of both 
traditions. To the right, 

Hot spring of CaUirhoe. —^Mentioned in Pliny’s Natural BQstory, V, 
16, 72, Josephus, War, I, 335. Identified with modem Hammam 
ez-Zarka Main. West of the Jordan, 

Thekoue. —^Biblical Tekoa, Birthplace of the prophet Amos, II 
Samuel xiv, 2; Amos i, 1, etc. 

Bethlehem —^Ephratha.—On the Mosaic as well as in the Onomas- 
ticon (pp. 45, 82, and 172) Bethlehem and Ephrathah are noted as 
two separated localities, while usually they are identified and Ephra¬ 
thah is considered as cognomen of Bethlehem. It may be that Ephra¬ 
thah was the name of the whole district in which Bethlehem lay; 
compare Genesis xxxv, 19; Micah v, 2. Modem Bit Lahm. 

Barm . . . See p. 368. 

AM Damrm, Compare Matthew xxvii, 8. 

Bethhoron. —^Wrongly placed on the reproduction; see p. 370. 

Nikopolis. — A later name of Emmaus, Luke xsiv, 13; compare 
I Maccabees, ix, 50; Josephus, Antiquities, XIU, 1, 3. It is still 
preserved under the name of Amwas. 

Gedour, which is also called Qidritha. —^The site would suit the 
Biblical Gezer, while the name suggests Gedor, Joshua xv, 58, 
modem Jedur, six miles north from Hebron. Eusebius (OS, p. 68) 
registers the place under Gedour and Gedrous and states that it was 
situated ten (Roman) miles from Diospolis (Lydda). 

Enetaba. —^Identified by Germont-Ganneau (PEPQS, 1897, p. 221) 
with En Tab in the Talmud. 
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Gall, which is also called Gitta, one of the five capital cities.—Bibli¬ 
cal Gath, one of the five royal or princely cities of the Philistines, 
Joshua xiii, 3; I Samuel vi, 17, etc. 

which is also called IwiwnfM. — JdhmiL, Joshua xv, 11; Jab- 
neh, II Chronicles xxvi, 6. Below is, 

Saftea. —So read by Clennont-Ganneau (PEFQS, 1901, p. 238) 
and identified by him with modem Safiriyeh. To the right is, 

{^anauary) of the holy Jona. —Otherwise unknown. 

S. TBB STXRROUimiNOS OF THB DBAS SBA. 

Khara Mdba. —Biblical Bjt Moab, Isaiah xv, 1, modem Kerak, 
about ten miles from the southeast comer of the Dead Sea. It was 
an episcopal see.* 

Betomarsea which is also called Mmoumas. —Oermont-Ganneau 
(PEFQS, 1901, p. 239): “Btichler (Revue des Etudes Juives, 1901, 
p. 125) has just demonstrated . . . that Betomarsea is no other than 
the transcription of Beit Marzeah (comp. Jeremiah xvi, 5),* that 
Marzeah, or Marzeiha, means, like Maioumas, a great Syrian feast of 
licentious nature, and that this double denomination Inust apply in 
this case on the map to the place where popular tradition located the 
famous scene of the fornication of Irsael, when they allowed them¬ 
selves to be initiated by the beautiful daughters of Moab into the 
impure rites of Bael Peer” * 

Aia. —Jacoby (p. 93) would see it in Ai of Jeremiah xhx, 3, situated 
not far from Heshbon; Clermont-Ganneau (PEFQS, 1897, p. 220) 
identifies it with the Aie of Eusebius (OS, p. 10), which the latter 
places to the east of Areopolis-Rabbath Moab. 

Tharais. —Clermont-Geinneau (PEFQS, 1897, p. 220) suggests 
modem Khurbet Talha, between Kerak and the Dead Sea. 

Barou. —So is the arou on the original read and referred to St. 
Jerome (OS p, 44), where he says: “There is to the present day an 
important place near Baani in Arabia where hot water bubbles up 
from the ground, etc.”; compare also Josephus, War, VII, 6, 3, where 
a place by the name of Baaras is mentioned. 

Dead Sea. —The superscription reads: Salt Sea (see Numbers 
xxxiv, 3, 12, etc.); Asphalt sea (Josephus, Antiquities, I, 9,1), and 
Dead Sea. West of the Dead Sea is, 

Bethsoura Sanctuary of the holy Philip. Here it is said the Ken- 
dake ennuch was baptized.—^Refers to the story of Acts viii, 26 and 
following. ■ The mosaist made of the queen Kandake a people. 
Bethzur of Joshua xv, 58. 

»Compare Proceedings of the Society of Biblical Archaeology, 1901, p. 24C. 

* In tile English Bible, rendered ** house of mourning.^’ 

»Compare Numbers, chapter acxv. 
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The oak -which is also called the terdmUh of Mamre. —Genesis xiii, 
18. Eusebius (OS, p. 76) adds, “To the present is the terebinth 
sho-wn,” and St. Jerome (OS., p. 77) says that it was pointed out in 
his infancy and do-wn to the reign of Constantins (337-361). Ac¬ 
cording to Sozomen, Hist. Eccl., ii, 4, 1-2, the place was sacred to 
Christians because the Son of God appeared there -with two angels to 
Abraham (Genesis xviii, 1-2). 

SoJchoTi.Socoh, Joshua xv, 35, etc. 

SafhiOia. —Clennont-Ganneau (PEFQS, 1897, p. 222) identifies it 
-vdth modem Tell es-Safie. 

Bdlh ZoXhar. — A. fortress Beth-Zacharia is mentioned in I Macca¬ 
bees VI, 32, compare Josephus, Antiquities, XII, 9, 4; War 1,1, 5. 

Scmctuary of tJie "holy Zecharia. —^Probably meant the tomb of the 
prophet Zachariah. But early the prophet was confounded -vnth the 
father of John the Baptist, Luke i, 5, and -with both was confounded 
the Zechariah of Matthew xdii, 35. 

Mora$ihi, whence came the prophet Micah.—Mareshah, Micah i, 
1,15; Jeremiah xxvi, 18. 

Geffi which is now called AkTearon, — Ekron, one of the five cities of 
the Philistines, I Samuel vi, 17, etc. The mosaist confoimded it 
•with Gath. To the south is, 

Asdod, and farther do-wn, Asotos on the sea.—^Both refer to the 
Philistine city of Asdod, I Samuel vi, 17, etc. There were distin¬ 
guished two Asdods, one on the sea, the other inland. Both cities, 
which were about one hour distant from one another, were connected 
by several small towns (Jacoby, p. 57). 

Askalon, and to the ri^t, Gaea. —Both likewise cities of the 
Philistine Pentapolis, I Samuel vi, 17, etc. 

& SOUTH 07 THE DBAS SBA. iSO EOYFT. 

On top is the picture of a shrine, but the name of the saint whose 
name it bore has dropped out. 

Bcdak, which is also called Segor and Zoora.—Zoar, Genesis, xiii, 
10; xix, 22, etc. 

Bersabee, which is now called Berosalla. So far extend the bordrars 
of Judea southward, from Dan to Paneas which limits it in the north.— 
Beer-sheba, Genesis xxi, 31; xxvi, 23; Joshua xv, 28, etc. Modern 
Bir es-Saba. From Dan to Beer-sheba was measured the extreme 
length of Palestine. 

Gerara, once a royal city of the Philistines and border of the 
Canaanites toward the south. Here was the Geraritie Grove.— 
Gerar as royal seat of the Philistines is mentioned. Genesis xx, 2; 
xxvi, 1. It is identified with modem XJmm-Jerar, near Gaza (See 
Genesis x, 19), or (less probably) -with Wadi Gerar. 
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Jacoby (p, 62) reads Adroga and refers to Reland, Palaes- 
tina, p. 222 and 228. 

AsdZea.—Jacoby (p. 62) refers to Sozomen, Hist. Eccl. iii, 14. 

SoHIa. —^Unknown. 

Beffmgidea. —^Unknown.. 

Sfram.—Clermont-Ganneau (PEFQS, 1897, p. 223); “Perhaps 
Khurbet d-Aar, eight kilometers south-southeast of Gaza”; Jacoby 
(p. 62) identifies it with Eder, Joshua xv, 21. 

Thamffia .—Jacoby (p. 63) refers to Thabatha in Sozomen, Hist. 
Ecd. iii, 14. 

Sanctvary of St. Victor.—A St. Victor 1, Pope from 189 to 198 
or 199, is mentioned in the Catholic Encyclopedia, vol. 16, p. 418. 

Prakiin .—Is generally taken to be Latin praesidimn; that is, mili¬ 
tary station or garrison. 

Thomara. —Eusebius (OS, p. 8) has: “Asasan Thamar (i. e., Hazezon 
Tamar, Genesis xir, 7). There dwdt the Amorites whom Chedor- 
laomer cut down. It is said that Thamar is a day’s journey from 
Mampsis on the road from Hebron to Jerusalem, where at present a 
garrison is located.” 

Mod. —Unknown. 

Mampsis .—See above under Thamara. 

Arad, whence are the Aradites.—Arad was a southern Canaanitish 
town, Joshua xii, 14, etc., modem Tdl Arad, southeast of Hebron, 
while the Aradites were the inhabitants of Arvad, Genesis x, 18. 
Ezekiel xxvii, 8,11, modem Ruwad. The mosaist confounded them 
with the inhabitants of Arad. 

JetAor, which is also called Jethera.—Jattir, Joshua xv, 48; modem 
Attir. 

(?rda.—Qermont-Ganneau (PEFQS, 1897, p. 223): “The position 
would suit Khurbet Umm Adra, transposing the d and r.” 

Seam. —dermont-Ganneau (PEFQS, 1897, p. 223) identifies it 
with Kh. Sihan, about nine kilometers southeast of Gaza. 

Madebena, which is now called Menois. —Madmenah, Isaiah X, 31. 

SyTcomason .—Was an episcopal see. 

OsfraTdne .—Frequently mentioned (see Josephus, War, IV, 11, 
6; Pliny, Natur-IEst., V, 14). According to a legend the prophet 
Habakkuk fled thither before Nebucadnezar from Jerusalem. Tra¬ 
dition also located there the tomb of the Apostle Simon, who carried 
the Gospd as fax as Egypt. 

BhinoJcoroura .—The name occurs in the Greek translation of the 
Septuagint to Isaiah xxvii, 12; see Eusebius and St. Jerome (OS, 
p. 148-9). Pliny, Natur. Hist., V, 14, mentions it under the name 
of Rhinocolura. It was a border city between Syria and Egypt and 
seat of a bishop. Underneath are. 
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Borders of Egypt arid Palestine — RapTiidim. —Here Israel fought 
Amalek, Exodus xvii, 8-14. 

Asemona, a city in the desert, dividing Egypt and the passage to 
the sea.—^Hashmonah, one of the camping stations of the Israelites in 
the desert, Numbers xxxiii, 29. 

Elousa, —Mentioned in Ptolemy, Geography (second century 
A. D.) V, 16, and Stephen of Byzanz, Ethnica (sixth century A. D.), 
119, 19. Modem Halasa. Formerly seat of bishop. 

PJiotis. —Qermont-Ganneau (PEFQS, 1897, p. 223) identifies 
it with Elburbet Futeis or Fetis, situated half way between Gaza 
and Beer-sheba. 

here Israel .... the brazen serpent.—Refers to the narra¬ 
tive in Numbers xxi, 8 and following. 

Desert of siUj here the manna and the quails were sent, Exodus xvii 
and Numbers xi, 31. 

Pelonsin. —Pelusium (the inscription to the picture is wanting 
in the reproduction). On the mosaic it is wrongly placed on the 
western bank of the Pdusian Nile arm instead of on the east side. 
The city is frequently mentioned elsewhere and was an episcopal see. 

Nikios. —-Was likewise seat of bishop. 

Aihribis. —-Mentioned in Ptolemy, IV, 5,51, and Stephen of Byzanz, 
17, 3. 

SeQiroites. —^Mentioned in Ptolemy, IV, 5, 53. It was the name of 
an Eg3q)tian Nome (province), with Heracleapolis as capital. 

Tanis. —^The Biblical Zoan, Numbers xiii, 22, etc. Modern San. 
According to a legend, based on Psalms Ixxviii, 12 and 43; Isaiah xix, 
11 and 13, it was the birthplace of Moses. 

TTimois. —^Mentioned in Stephen of Byzanz, 139, 1, etc, 

Thennesos. —^Was an episcopal see. 

Xois.—Frequently mentioned elsewhere. On the mosaic the sites 
of Xois and Sais (which is wanting in the reproduction) are trans¬ 
posed. 

Paulinos. —Unknown. 

Hermoupolis. —^Modern Damanhur. 

BJiortaso. —Only mentioned in Stephen of Byzanz, 311, 11. 

Kainoupolis .—Unknown. 

APPENDIX. THE INSCPwIPTIONS ON THE DPvAWINO. 

The inscriptions seen in the left lower corner and the right upper 
comer of the drawing have no connection with the mosaic map, but 
were found on the mosaic floor of another church in Medeba over 
which houses have been built, and have perhaps been joined to the 
map for the sake of preservation. They read: 

1. In the round, vignette on the left side: '‘In gazing’upon the 
Virgin Mary, Mother of God, and upon Him- whom she has borne, 
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Cihrist the Sovereign King, only Son of the only God, be thou pure 
in mind and flesh and deeds, in order that thou mayest by thy pure 
prayers (help) the mortal people.” 

2. In the rectangular vignette: “The very beautiful mosaic work 
of this sanctuary, and of the holy hoiise of the altogether pure Sover¬ 
eign Mother of God (has been made) by the care and zeal of this 
to'wn of Madeba for the salvation and the reward of the benefactors, 
dead and (living) of this sanctuary. Amen, Lord! It was accom¬ 
plished by the aid of God in the month of February of the year 674 
induction 5.” As it is not known after what era the years were 
reckoned, the date can not be detennined. If the Seleuddan era was 
intended, the year 674 would correspond to 362 or 363 A. D. 

3. To the right in one line: “Holy Mary help Menas IV.” Per¬ 
haps referring to some bishop or another prominent man who was 
buried in the church.* 

4. The three vignettes on the upper right comer: “Christ God 
reared this house under the holy Sergius, bishop of the same by 

the zeal of the presbyter Sei^us, son of the Holy Aehanus in the 
year. * 2 


I See PEFQS, 1896, pp. 208^210; also Kubitschek, p. 868. Nevue BibliQue, vol, 7,1898, pp. 422 643, 
* For a disctission of the date, see Clennont-Qaimeaii, PEFQS, 1897, p. 224. * 



















































AN ALBINO SALAMANDEB, SPELERPES BILINEATTJS. 


By Arthdb M. Banta and Ross Aikeh Goetneb. 

Ofihe Carnegie Station for Experimental Evolution, Cold Spring Earbor, New Tori. 


In May, 1912, ■while coUectii^ amphibian material in tbe field the 
writers took an albiaotic (a xanthic) larva of Sfderpes UUneabus 
Green. The larva was a year old and measured about 4,3 centi¬ 
meters,in length. It was colored a uniform yellowish orange, except 
for the gills, which were reddish from contained blood, and the eyes, 
which appeared opaque white. While this individual entirely lacked 
black pigment in the skin, eyes, and connective tissue as wdl, it had 
the normal amount of yellow pigment. In fact ■(he animal was so 
conspicuously yellow that it seemed hard to believe that it did not 
have more than the normal amount of this pigment; but a close 
examination of the akin of normal individuals con'vinces one that 
there is a large amount of the yellow pigment, but that it is pretty 
thoroughly masked by the large amount of melanin present. 

The color of this albino larva was recorded by using one of the 
Milton Bradley color tops. The exact shade of the body color was 
most nearly matched with the following percentages: Black, 39; 
white, 9; orange, 28 and yellow, 2^. A normal of the same size 
and apparent stage of development was matched on the head region 
with: Black, 74J; white, 8; orange, 4; yellow, 13§. The body 
region was recorded as: Black, white, 4; orange, 2; and yellow, 
8i. The percentage of black given in the color record of the albino 
does not indicate partially concealed black pigment, but was neces¬ 
sary in order to obtain the proper density of the orai^e yellow. 

The albino was kept in a large battery jar provided ■with water, 
sand, anJi stones, and was fed upon small annelids and slender strands 
of beef. It took food very well and grew rapidly. It began to 
. resorb its gills early in the following October and completed its 
transformation in two or three weeks. During transformation it 
became distinctly more orange in color than it had previously been 
and there appeared two distinct dorsal lines not evident before. 
These bands were at either side of the median line running back 
from just in front of the shoulder region to well along the base of the 
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tail, in the position occupied by the heavily pigmented bands in the 
normal. Ihey were of a peculiar dull opaque yellow appearance, in 
contrast with the soft, transparent orange ydlow of the general 
body color. 

The color drawing, reproduced in the plate (Plate 54), was made 
in July, 1913. The normal drawn (Plate 55) was of almost the same 
size and, as nearly as one could judge, of the same stage of develop¬ 
ment as the albino. The artist’s “high light” interfered with the 
proper representation of the opaque line on the left side of the albino. 

The presence of the normal amount of yellow pigment and entire 
absence of black pigment in the albino indicates in a most interesting 
way that the black and yellowish-orange pigment in Spelerpes are 
inherited independently of each other and that they have a different 
chemical origin. The writers hoped to rear the albino to sexual 
’maturity and secure offspring from it, but although it had been taking 
food regularly it died in August, 1913. 

An oft-repeated search in the locality where the albino was secured 
failed to reveal other albinos. 

An albino strain of the axolotl has been reared in captivity for 
nearly half a century. So far as the writers are aware this is the 
only unquestioned albino urodele on record. The cave-inhabiting 
Proteus anguin^ is sometimes referred to as an albino, but it is 
distinctly not an albino, as has been abundantly proven by the pro¬ 
duction of pigment in individuals kept for some months in daylight 
(Zeller, ’88; Vir5, ’04, p. 707). Whether the pigmentless TypMo- 
molge raOibuni (Stejneger, ’96) of the Texas undergroimd waters is 
an albino, in that it lacia capacity for pigment production under 
conditions suitable for its devdopment, has not been determined. 

In his discussion of cases of albinism in amphibians Pavesi (’79) 
refers to some reputed but doubtful cases of albino urodeles. The 
•only case the description of which has been examined by the writers 
is that of a SdlamaiAra maeuHosa referred to by Latreille (’02, p. 220),* 
though this case, too, was called in question by later writers. There 
are numerous records in the hteraWe of so-called partial albino 
urodeles. Many of these, however, are merely sUghtly pigmented 
individuals, such as occur frequently in amphibian material reared 
under laboratory conditions and probably have no genetic significance. 

Britcher (’99) discovered pigmentless eggs of Amhystorm puno- 
taium, but in the course of development the normal amount of pig¬ 
ment was produced. Such a case is comparable to what normally 
occurs in the development of Cryptobranchus, Spelerpes, Plethodon, 

LTlilsisnot the original descriptlozi, for as Dr. Stejneger suggests *‘Latreille (1802) only refers to the 
Paduan albino Salamandra at third hand. It was apparently first described and figured in 16S3 by 
Wurfibaln (Salamandrologia, pi. 2, fig. 1). In 176S Laorenti gave this specimen a binominal appellation 
SalaTnandra Candida (Syn. Ifept.rp. 41) quoting Wurfibaiio. LatreiUe took his reference to this specimen 
from Qmelln's Syst. Nat., 17S9.'' 
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Desmognathiis, and other colorless amphibiaix eggs which, produce 
pigmented larvae, Duriog the season of 1914 Prof. T, H. Morgan, 
of Columbia University, procured pigmentless eggs of the common 
toad and kept them through their development imtil they were nearly 
ready to transform. Early in their development they acquired the 
normal pigment for toad larvae. The larvae were distributed in 
convenient ponds at Cold Spring Harbor in the hope of finding more 
of the same sort of eggs again. 

A number of cases of albino anurans have been reported in European 
species. Pavesi (’79) and Boulenger (’97, pp. 28-29) report such 
cases and review a number of those reported by others. These albinos 
include larvae of Bairn esculentaj larvae and adults of Sana tern- 
poraria, d^Bomlinator pachypus, larvae of Bufo viridis, and larvae and 
adults of Alytes obstetricans. Of the last-named species H6ron-Royer 
(’86) reared adult albinos from albinotic larvae and in turn got off¬ 
spring of the same sort from them. Most, at least, of these albino 
anurans were unquestionably xanthic specimens, possessing abimdant 
yellow pigment, as our Spelerpes did. 
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A CONTEIBUnON TO THE KNOWLEDGE OP THE EXTINCT 
SIRENIAN DESMOSTYLUS HESPERUS MARSH. 


Bt Olivbb P. Hat, 

Research Associate of the Carnegie Institution of Washington, 


The genus Desmostylus has been the subject of a number of papers 
and its position among the mammals a matter of some dispute- The 
genus was described by Marsh in 1888.^ Exactly what parts of the 
animal Marsh had at his disposal the writer does not know. There 
were some teeth or parts of them; and a lumbar vertebra is men¬ 
tioned as being one of the best preserved specimens. His figures 
are views of a part of one tooth. The materials had been found in 
Alameda County, California; and, according to Marsh’s knowledge, 
had been associated with a morotherium, a mastodon, a camel, and 
one or more extinct species of horses. All these were regarded by 
Marsh as indicating the Pliocene age of the animal. He referred the 
genus Desmostylus to the Sirenia. 

In 1891 Flower and Lydekker ^ mentioned the genus and referred 
it to the Halicorides. The next discussion of the genus appears to 
have been that of Prof. H. F. Osborn,® in 1902. Osborn’s remarks 
were occasioned, by a paper published by Yoshiwara and IwasaM.* 
This last mentioned paper will be frequently referred to in the present 
article. In Osborn’s communication there was incorporated a note 
sent him by Prof, John C, Merriam, of the University of California, 
in which the latter discussed the geographical range of the genus. 
He informs us that besides the specimens of teeth in Marsh’s hands 
there were others known to him. One of these had been foimd in 
^^Canores Cafion, in the foothills of the west side of the lower end of 
the San Joaquin Valley.” Another tooth, in the museum of the Cali- 
fomia Academy of Science, was of unknown origin. A third was in 
the hands of the late Professor Condon of the University of Oregon 
and had been picked up on the beach of Yaquina Bay, Oregon. 
Merriam stated that the Californian specimen appeared to have come 

1 Amer. Joum. Sci.,-ser. 3, vol. 35, pp. 94-96, figs. 1-8. 

> Mammals, living and extinct, p. 223. 

« Science, n. s., vol. 16, pp. 713, 714, 

* Joum. College Science, Imp. Univ. Tokyo, vol. 16, art. 6, pp. 1-13, pis. 1-3,4 text figs. 
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from fresh-water beds of late Tertiary or Quaternary age. None of 
these materials threw any additional light on the nature of the ani¬ 
mal which was going under the name of Desmosfyhs. 

Yoshiwara and Iwasaki, in the paper cited, described a part of a 
skull of an animal whose relationships were not definitely determined 
by them and to which they gare no generic or specific name. How- 
erer, they condluded that the animal was a proboscidean, but they 
also recognized its sirenian relationships. The specimen presented 
the front end of the skull from the snout to the rear of the upper 
maxillae and the lower jaw from the front to a point below the orbit. 
The length of the specimen was 550 mm., about 21.6 inch^. It pre¬ 
sented a number of teethj and these, in the paper publi^ed, were 
beautafuHy figured. On the publication of this paper both Osborn 
and Memam recognized that the animal belonged to Mark’s genus 
DesmostyJm; and this recognition led to the communication made 
by Osborn to Sdence in which Merriam’s note is contained. 

In 1906 Meiriam ^ published a paper on the subject, in which he 
noted two additional finds of teeth of Desmostylus. One specimen 
had been obtained at La Panza, San Lms Obispo County, California; 
the second lot, near Santa Ana, Orange County, in the same State. 
Both lots occurred in marine shales of Miocene age. Thus the animal 
had been found in three oases in marine deposits of Miocene times, 
once at Yaquina Bay, Oregon, and in two places in the southern half 
of California. This sufficed to prove that there was some error in 
Marsh’s statement that the Desmostylus teeth had been found asso¬ 
ciated with extinct horses, camels, and* edentates. The error may 
have arisen on the part of the collector of Marsh’s materials. 

In 1911 Merriam published additional notes on Desmostylus.^ In 
this paper he showed that Marsh’s type had not been found in Ala¬ 
meda County, but in Contra Costa. Merriam regards the genus as 
belonging to the lower Miocene. 

In April of the present year I received from Mrs. Ellen Condon 
McComack, of Eugene, Oregon, a letter in which she informed me 
that Mr. J. G. Crawford, of Albany, Oregon, had in his possession a 
skull which she believed to belong to some sirenian. Mrs. McCor- 
nack enclosed photographs of this specimen and likewise a sketch 
of a tooth which is in the University of Oregon. This is quite cer¬ 
tainly the tooth which is mentioned by Merriam as having been in 
the possesion of Professor Condon. Mrs. McComack is the daugh¬ 
ter of Professor Condon and takes great interest in the subjects which 
occupied the attention of her father. 

As a result of negotiations with Mr. Crawford the skuU, together 
with a tooth of probably another individual and two cetacean ver- 


^ Scieucei vol. 24, pp. 151-152. 


a Bull. 3>ept. Geol. Univ. CaJif., vol. 6, pp. 403-412, figs. 1-11, 
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tebrae, was pmcbased for the United States National Museum. It 
has the catalogue number 8181. 

This skuU, according to information furnished by Mr. Crawford, 
was found in Miocene shales at the mouth of Spencer Creek, which 
flows into Yaquina Bay. From Mrs. McComack I learn that it was 
about eight miles farther south that was found the fossil seal, 
Tnatophoca oregoneTids, which was described by Professor Condon^ 
in 1906. Mr. Crawford found the skull yet enclosed in the rock 
on the beach, with the palatal surface upward and washed by the 
waves; and he chiseled it out with some of the matrix adhering. 
This matrix is exceedingly hard and it adhered closely to the bone; 
and with difficulty it has been removed since the skull was brought 
to the United States National Museum. The skull was found in the 
year 1907. 

The skull has suffered some injuries. The lower jaw is gone. The 
snout is missing nearly as far back as the rear of the external nares; 
and just behind this opening some bone is missing as a result of a 
transverse fracture. A part of the occipital crest is missing on one 
side. The crowns of all the teeth which had been in use are broken 
off. ' Other slight injuries occur here and there. It is evident that 
the skull belonged to Marsh’s species Desmostylus Jiesperus and that 
the Japanese skull already mentioned belonged to a closely related 
species. The two skulls in many ways supplement each other. The 
Japanese skull was nearly twice as large as the Oregon specimen. 

The following measurements have been determined; 

Measurements of shill of^Desmostylus hesperus, in millimeters. 


Extreme length of skull, as preserved. 310 

Basilar length, about. 360 

Erom front of foramen magnum to rear of hard palate.J 110 

Erom front of foramen magnum to palato-maxillary suture. 175 

From front of foramen magnum to front of basisphenoid... 55 

From outside to outside of occipital condyles. 109 

Foramen magnum, width from side to side. 42 

Foramen magnum, height of.-. 27 

Width of dcuU from outside to outside of mastoids. 190 

Width of skull on zygomatic arch, just over ear cavity. 194 

Width of supraoccipital bone. 128 

Width of brain case at center of squamosals. 123 

Length of parietal bone on midline. 55 

Greatest length of parietal. 140 

Width of parietal at hinder end. 132 

Distance between anterior processes of parietal... 76 

Length of suture between the frontals. 106 

From rear of frontals to line joining their front ends. 150 

Length of suture between the nasals, about... 100 

From outside to outside of nasals. 30 

Distance across skull at supraorbital processes.-. Ill 

Width of skull at constriction behind orbits. 80 


1 Condon, Univ. Oiagoa Bull., vol. 3, No. 3; Wartmau, Sdenoe, vol. 21, p. 89. 
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Width of ekaH across zygomatic arches, at front of the glenoid fossae. 210 

Width of skull at front of zygomatic processes of the temporal bone. 190 

From front of one orbit to front of the other.-. 93 

Width of snout at the rear of the nasal opening. 77 

Width of hinder naxes. 54 

Width of palate between second molars. 65 

Width of palate between front premolars. 68 


It seems best, first of all, to compare briefly Desmostylus with other 
siremans. From all existing forms it differs in ha-ving the snout 
little bent down on the axis of the cranium (pi. 68, fig. 1). Yoshi- 
wara and IwasaM state that in their specimen the jaws showed no 
trace of a downward curvature, but one has only to view their plate 2 
to see that there is a downward flexure of the face about halfway 
between the tip of the snout and the orbit. However, in Owen’s 
Prorastomus, from the Eocene of Jamaica, the jaws appear not to 
have been bent at all downward- In Desmostylus the flexure so 
commonly found in sirenians is just beginning to manifest itself. It 
appears to be somewhat more strongly developed in Z?. hesferus than 
in the Japanese form. Another feature of Desmostylus which dis¬ 
tinguishes it from most of its kindred is the small size and the 
anterior position of the external narial opening. This is about the 
size of the orbit, and has its anterior border a short distance behind 
the front of the jaw and far in advance of the orbits. In a specimen 
of manatee from Demarara River it begins quite as far in front, but 
it extends far behind the orbit and is equal to nearly one-half of the 
length of the skull. In Prorastomus the nostril is about the size of 
the orbit, but its rear comes nearly to the front of the latter. In the 
Eocene sirenians of Egypt, Eotherium and Eosiren, as described and 
figured by Andrews,^ the external nasal opening is rather large and 
extends back to or beyond the front of the orbit. 

In Desmostylus the nasals are less reduced than in other known 
sirenians (pi. 66). The brain case is less compressed than in most 
sirenians and there are very feebly developed temporal ridges. 
Something like this condition seems to be found in EotTierium} The 
teeth of Desmostylus differ greatly from those of other Sirenia. In 
the lower jaw there are two pairs of tusks.* The molars consist of a 
varying number of closely appressed columns which spring from the 
base of the crown. 

In all the ways mentioned in which this skull differs from that of 
other described sirenians, except the teeth, it is more primitive than 
the hitherto described forms, except probably Prorastomus. Evi¬ 
dently the animal will enter none of the families hitherto proposed. 
A separate family must be constituted for it, and naturally it must 
take the name 

I Andrews, Catalogue of the Tertiary Vertebrata of the Fayhm, Egypt, p. 206. 

» Yo^wara and IwasakI, Joum. College Scien., Imp. Univ. Tokyo, vol. 16, p. 5. 
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DESMOSTYLIDAE, new family. 

Diagnosis of family .—Snout and lower jaw elongate and only 
sliglitly bent downward. Nasal opening small and far in advance of 
the orbits. Brain case more inflated behind and not compressed in 
front, and the temporal ridges feebly developed. Upper jaw with 
one pair of possibly latent tusks; lower jaw with two pairs of hori¬ 
zontal protruding tusks. Molars high crowned, composed of two 
longitudinal rows of appressed columns, with sometimes one or more 
intercalated columns. 

The only genus at present known to belong to the family is Des- 
mostylns, the diagnosis of which must be the same as that of the 
family, as above ^ven. To this genus belongs the type Desmostylm 
hesp&rus Marsh, here to be described, and the Japanese species to be 
named below. 

As will be seen from the illustrations (pis. 56-68), the skull is elon¬ 
gate, the snout rather narrow and prolonged, but truncated in front. 
The undulating surface of the ocdput makes slightly less than a right 
angle with the axis of the skuU. Along the midline, beginning behind, 
the surface is convex over the brain case, concave behind the orbits, 
then again convex to the descending snout. Viewed from above 
there appears in front of the orbits no such sudden contraction m 
width as is seen in TrichecTvas and Edicore. On the left side the con¬ 
traction seems to be more abrupt because of the lack of some bone. 
According to Andrews’ figures, the contraction in the width is abrupt 
and considerable in JSosirew; while in Eotherium, althou^ the reduc¬ 
tion in width is less sudden, it continues nearly to the front of the 
snout. Apparently the center of the orbit in Desmostylm is very 
nearly halfway from the occipital crest to the front of the snout. 
This was the position of the orbit in Prorastomm and apparently also 
in EotTiArvum, both belonging to the Eocene. 

The supraocbipital (pi. 68, fig. 2) joins the exoccipitals below and 
the parietal above. Its outer angles barely come into contact with 
the squamosal. In the lower half of the midline of the supraoccipital 
there is a shallow groove; in the upper half a riight ridge, which 
upwardly expands into the occipital crest. This crest is formed prin¬ 
cipally by the supraoccipital as far as the latter extends. On each 
side of the ascending ridge the bone is slightly excavated. It does 
not enter into the boundary of the foramen magnum. 

The exoccipitals and the basisphenoid form a single mass. The 
suture in front of the latter is yet open. The exocdpitala meet above 
the foramen magnum a distance of 12 mm. The occipital condyles 
are sessile. The foramen is wider than high and is notched neither 
above nor below. Laterally, the exoccipital comes into contact with 

. 81022“—Proc.N.M.vol.4&—35-^25 
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the upper hintlftr angle of the squamosal for a distaaice of 28 mm.; 
below this it joins the mastoid portion of the petrosal bone apparently 
to the lower end of the paroccipital process. These processes prob¬ 
ably extended down to the level of the lower surface of the occipital 
condyles; but the latter are slightly eroded, the former considerably. 
From the paroccipital process a strong ridge extends forward and 
joins the petrosal ridge; while higher up, in front of the mastoid, the 
base of the paroccipital process joins for a short distance the squamo¬ 
sal. In front of each of the condyles is a large condylar foramen. 
From the mesial border of one of these to that of the other, across the 
basiocdpital, is a distance of 60 mm. The width of the anterior end 
of this bone is 47 mm. The bone is nearly flat on its lower surfaice. 
In each upper outer angle of the exocdpital is a deep depression, quite 
certainly a foramen; but the matrix has not been removed entirely. 
The height of the rear of the skull from the upper lip of the foramen 
magnum is 100 mm.; from the lower lip, 122 mm. 

The parietal (pis. 56, 68) is a large bone which has many of the 
characteristica of that of TriehecTius, but it is more extended fore 
and aft. Along the midline there are on the surface many fine 
twisted lines and grooves which sT^gest that a median suture had 
only recently closed. 

Weber ^ in speakiag of tire sirenians states that the parietals 
are united in a sagittal suture, but in a skuU of Triehecb/us and 
one of Edlicore at hand there are seen no traces of this suture. 
It is present in skulls of HydrodamcHis (.Ehyiivm). On each side, 
the parietal sends forward a narrow process which reaches nearly 
to the rear of the orbit. In the wide notch between these is 
received the hinder ends of the frontals. In both TricTieehus and 
Eodicore the parietal sends down a process which joins the alisphenoid. 
These bones join likewise in EotTierium, In Desmostylus the two 
bones are well separated by a process of the frontal, which extends 
backward and joins the squamosal. On each side of the parietal, 
about 20 mm. from the midline, is a low temporal ridge. From side 
to side the parietal is arched, although slightly flattened between 
the ridges just mentioned. 

Each squamosal is a large bone which contributes to the forma¬ 
tion of the side walls of the brain-case, partly incloses the auditory 
oigan, forms a surface for the articulation of the lower jaw, and 
sends a great process forward to assist in forming the zygomatic 
arch. The suture formed with the parietal is 100 Tm-n. long. The 
lower hinder angle forms a rough post-tympanic process, which joins 
the mastoid portion of the otic. The zygomatic process extends 
forward to a point 160 mm. in front of the rear of the squamosal, 
where it joins the malar. Unlike that of TricTiechus and Ecdicore, 


1 Die Saugetiere^ p. 792. 
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this process stands backward on its upper edge to the outer end of 
the ocdpital ridge. The lower border of the process extends back¬ 
ward and inward to the buHa-like tympanic ridge. Between these 
two borders, or roots, of the zygomatic process is a large tympanic 
cavity. At the front of this cavity the process is 33 mm. high; at 
the rear of the malar bone, two«-thirds of the length from the rear, 
it is 53 mm. high and 14 mm. thick. The glenoid fossa is quite 
different from that of either Triehechis or Ealicore. In these genera 
the articular siuface for the lower jaw is elevated (as seen with the 
palatal smrface held upward) above the surrounding bone. In 
Trichechm, especially, there is a deep transverse groove behind this 
surface, and behind the groove is a ridge. In Desmostylus the articu¬ 
latory surface is flat and on a level with the rest of the bone. It 
measures 39 mm. from side to side; 22 mm. from front to rear. 

The auditory organ is very different from that seen in Trieheckits 
and H<J/icore. In the former there is an oval opening 74 mm. wide 
and 63 mm. long between the exocdpital and the alisphenoid, and 
this is occupied mostly by the otic bones. It is smaller in Halicore, 
but still large. In Desmostyhis what corresponds to the same open¬ 
ing extends obliquely forward and inward a distance of about 60 mm. 
and fore and aft about 20 mm. Included in this opening is, out¬ 
wardly,, what is probably the stylomastoid foramen; mesiaUy, the 
foramen lacerum posterius. In front of these openings, running 
obliquely forward and inward, is a ridge 50 mm. long, about 12 mm. 
high, and 7 mm. thick at the base. It is weeded in between the glen¬ 
oid fossa bnd a part of the alisphenoid in front and the exoccipital 
behind. It evidently corresponds to the tympanic bulla of the ox.. 
In the deep tymp^c cavity the tympanic ring is probably not 
ankylosed to the suiroimding bones, but the sutures can not be 
distinguished. . 

In Trickechus and HcMcore there is a deft between the exoccipital 
and the squamosal which is partly flUed up by the mastoid portion 
of the petrous bone. In Desmostylus the mastoid portion is rela¬ 
tively much larger and forms a prominent portion of the hinder lower 
angle of the skull. Seen from bdiind it forms a strip of bone 60 mm. 
or more high and 28 mm. wide, tightly wedged in between the par- 
occipital and post-tympanic processes. Seen from below it passes 
between the processes nearly to the stylomastoid foramen. In a 
young musk-ox I And a very similarly disposed mastoid, but it is only 
55 mm. high and 11 mm. wide. 

As already stated the alisphenoid does not come into contact with 
the parietal. Tbe pterygoid processes are feeble in comparison 
with those of Trickechus. They are thin—about 8 mm. or 10 mm. 
thifiV, and they descend from the level of the basisphenoid only 
about 20 mm. In a skull of Trickechus they descend a distance of 
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about 44 Ttim- and are 18 rrmn. thick. Near the hinder border of the 
bone is seen the foramen orale. Just behind this the alisphenoid 
sends backward a splint of bone against the front of the bullarlike 
ridge, much as is seen in the skull of a cow at hand. Anteriorly the 
alisphenoid joins the frontal above and the marilla and the palatine 
below. The suture with the maxilla appears to be hidden in a deep 
fold behind the capsule of the hindermost tooth; and in this fold, too, 
are concealed the optic and other foramina. 

The palatines are more extensively developed than in Triehechus 
and EdJMore. They resemble the same bones in Eoffiemm. They 
extend forward to a line joining the front ends of the penultimate 
molars. Here, taken together, they have a width of 30 mm. Toste- 
riorly the bones widen, so that at the front of the hinder nares they 
are 60 rnm- 'vride, while at the middle of the mesopterygoid fossa the 
distance between their outer borders is 70 mm. As seen when the 
skull is turned with the palate upward, the hinder branches of the 
palatines overlap and conceal the edges of the pterygoid processes 
of the alisphenoid, extending backward nearly to the rear of the 
basisphenoid. The suture between the palatines and the maxillae 
are smooth and straight laterally, but in front they are very jagged. 

On account of the advanced position of the external nares, the 
frontal bones are more normally developed than in probably any 
other sirenian. From their rear to a line joining their anterior endb 
is a distance of 148 mm. Posteriorly they fit into a broad notch 
between the parietals; in front they form a notch for the rear ends 
of the nasals. Their greatest breadth is at the supraorbital process, 
and here it is 110 mm. At this place they overlap the lachrymals. 
The hinder ends of the processes which join the squamosals are 
97 Tnfn. apart. Ihese processes are 21 mm. wide and extend back¬ 
ward from their divergence from the body of the bone a distance of 
37 Tnm. The lower border of each process joins the alisphenoid of its 
ride, and the suture can be followed forward until it disappears in 
the fold between the capsule of the last molar and the body of the 
frontal. The anterior end of each frontal is truncated. 

The nasals have the anterior end injured, but there is no reason 
to suppose that they terminate in front in any way different from 
that seen in Yoshiwara and Iwasaki’s specimen. Quite certainly 
they ended in front in a sharp point a few millimeters behind the 
nasal opening. The length of each was dose to 100 nun., the greatest 
width of the two combined is 30 rriTn. Posteriorly they are enclosed 
in a notch between the frontals; laterally they unite with the max¬ 
illae for a distance of 16 mm.; and for the rest of their length with 
the prem'a,xillae. The relations of these bones are not greatly differ¬ 
ent from those of an ox, except that they do not come into contact 
with the lachrymals. 
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The lachrymal (pis. 56, 68, 7) is a very considerable bone in Des^ 
mostylus. It does not appear on the face, as in the Ungnlata, but it 
forms the inner wall and the roof of the orbit. The position is as in 
the elephant, but the bone is far more developed than in the elephant. 
The sutures bounding its hinder half are not as distinct as desirable, 
but the length from the front to the rear is at least 50 mm. Over 
the orbit it forms the supraorbital process, but it is here covered 
over by the frontal. In the specimen described the frontal on the 
right side has been split oiBf from the process so as to expose the part 
belonging to the lachrymal. This bone does not come into contact 
with the suborbital process of the malar, as it does in Ealicore, but 
there intervenes between them a narrow strip of the maxilla. The 
lachrymal is imperforate. 

The maxillae have lost a part of their anterior ends. In Toshiwara 
and Iwasaki^s figures these bones are represented as coming forward 
as far as the front of the nasal opening; hence in our specimen prob¬ 
ably about 50 mm. of each bone is missing at the side of the snout. 
On the palatal surface, near the midline, is seen a fragment of the 
premaxilla and the premaxillo-maxillary suture. From this suture 
to the hinder end of the maxiUa is a distance of 180 mm. In front 
of the orbit it rises to join the nasal for a dist^ce of about 18 mm. 
Anteriorly this nasal process joins the premaxilla; posteriorly the 
frontal and lachrymal. At the front of the orbit the maxilla passes 
beneath the anterior process of the malar. Just how it ends at the 
anterior end of the zygomatic arch is not clear, inasmuch as the 
bone is injured here on both sides. On the underside of the arch, 
below the rear of the orbit, there appears to have been a downwardly 
directed process, similar to that which is seen in EcHicare and Tri- 
ckecJms, descending from the lower border of the malar. The dimen¬ 
sions of this process can not be detenxuned exactly, except that here 
the bone is about 6.5 mm. thick. 

Beneath the sheK of bone under the orbit, formed by the malar 
and the maxilla, the bone is conspicuously excavated. Vertically 
the excavation reaches from the side of the snout to the alveolar 
border of the jaw; fore and aft, from the side of the snout to below 
the rear of the orbit. In the bottom of this excavation opens the 
infraorbital foramen. Seen from below, the maxillae meet in the mid¬ 
line by a straight suture along a low ridge; and they extend backward 
to join the palatines, as has been described. The palate along these 
bones is concave longitudinally as well as transversely. At the rear, 
at some distance in front of the palatine suture, is a pair of openings, 
the post-palatine foramina. The alveolar border on each side is 
narrow in front, but about half way back to the palatine border it 
begins to widen, to accommodate the teeth. At the rear this border 
is bounded inwardly by a strong ridge which articulates with the 
palatine. 
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The reax of the maxilla on each side forms a great capsule, in which 
is euclosed the deTeloping hindermost molar. This protrudes 
upwardly into the front of the temporal fossa and almost into the 
rear of the orbit. It has a length of nearly 80 mm., a hei^t of 53 
mm., and a width of 48 mm. 

The prem axillae are seen on the upper surface of the skuU as a 
pair of lance-like processes, one at each side of the nasal opening, 
passing backward to become wedged in between the nasal and the 
ascendhig process of the maxilla. At the rear of the nasal opening 
each had a width of 30 mm. For our knowledge of the front part 
of these bones we must depend on the Japanese authors who have 
been already referred to. In their specimen the premaxillae formed 
the tip of the snout and extended back in each side of the nasal 
opening. From the front of the snout to the front of the nasal opening 
was a distance of 70 mm., from which fact we may conclude that the 
distance was about 35 mm. in Desmostyhis 'hesferus. The amount 
missing in our specimen must be dose to 75 mm. From the front 
to the rear of each premaxilla was then about 145 mm. 

It is evident from Yoshiwara and Iwasaki’s figures that the pre¬ 
maxillae, while retaining their width, thinned out in front to a 
transverse edge. They codd hardly have been armed in front 
with teeth of any considerable size. 

In the Oregon specimen the premaxiHo-maxillary suture, appears 
to be preserved on the palatal surface. Near the midline it turns 
back a distance of 20 mm. and ends at the midline. As the bone 
is injmed at the midline, nothing can be determined regarding the 
- anterior palatine foramina. 

As already stated. Marsh based the genus Demostylus on teeth. 
He described them as being composed of a number of vertical columns 
dosely pressed together, and in adult animals firmly united at their 
bases. He stated that in immature teeth the columns are nearly 
round and loosdy united, but as they increase in size they press 
together and become more or less polygonal in cross section. These 
statements appear to be wholly correct. He says further that 
before being worn they have their summits smooth and convex, but 
after some use the center of each column presents a rounded eleva¬ 
tion, such as is shown in his figure. This appears to be an error. 
The hindermost tooth of the Oregon specimen had only just come 
through the bone and had certainly not come into use; but the sum¬ 
mits of the colimms have exactly the structure described by Marsh 
(pi. 57, SIS). The.three columns which he figured are certainly those 
. of an imwom tooth. 

As' to the number of columns in each tooth Marsh was uncertain; 
but he thought that there were indications of at least twelve or 
fifteen. From what is at present known this conclusion is erroneoTis. 
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la none of the teeth figured by Ydshiwara and Iwasaka are there 
more than ten pillars, and not so many appear in any tooth of the 
specimen at hand. 

As to the number of teeth of each kind we are not yet wholly 
certain. The Japanese authors were fortunate in having the anterior 
half of both rami of the lower jaw. On each side of this they found 
two straight, forwardly directed, tusk-like teeth, which they inter¬ 
preted as the first and second incisors. The length was believed to 
be about 200 mm., and the diameter about 31.5 mm. Inasmuch 
as the lower jaw is missing in the Oregon specimen no comparisons 
can be made. 

In the front part of the upper jaw the Japanese specimen pre¬ 
sented, within the somewhat injured maxilla of the left side, a tooth 
resembling the tusk-like teeth of the lower jaw and, hke them, directed 
forward; but it had not been extruded. The describers concluded 
that it was an incisor. However, this tooth appears to be inclosed 
principally in the maxilla, near the premaxillo-maxillary suture, and 
it is more probable that it was a canine. In Prorastomm there were 
well-developed canines above and below. In the upper jaw of 
Eosiren ^ there was a small canine and apparently small second and 
third incisors. There was, on each side, in the genus just men¬ 
tioned, a large first incisor, as there is in Hdlicore; but it was at 
the end of the snout. In HaMcore this tooth is wholly in the pre¬ 
maxillary. It seems most probable that the large upper tusk-like 
tooth of Desmostylus is a canine and that in the Japanese specimen 
it was destined to remain in the jaw, as the great first incisor of the 
female H<Mcore does. In the upper jaw of our specimen of Des- 
mostylus, on the right side, there is present what seems to be the 
base of the upper tooth supposed to be a canine. AH that is present 
lies behind the suture between the premaxilla and the maxilla, and 
it is badly eroded. In case the upper tusk-like tooth is a canine, 
it is probable that the hinder of the lower ones is also a canine. 
The other one is probably a third incisor, inasmuch as it is far removed 
from the midline of the front of the jaw. 

Yoshiwaxa and Iwasaki found in the upper jaw, far behind the 
tusk, a tooth composed of four cylindrical pillars, varying in diam¬ 
eter. This tooth, about 22 mm. long and 24 mm. wide, was r^arded 
by them as the second premolar; and there were reasons for believing 
that there was another front of it, pm^ ?. Inasmuch as these teeth 
are immediately in front of a molar and there is a great space in 
front of them which might, in some ancestor at least, have been 
occupied by premolars, there seems to be little reason for not r^ard- 
ing them as pm* and pm*; unless, indeed, as may have been the 


I Andrew, Catalogue of the Tertiary Vertebrata of the FayGm, Egypt, p. 203, pi. 20, fig. 1. 
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case in EaOienum^ they are pm^ and pm®, or pm® and pm®. Since 
Des/mostyhis is so primitiTe in other respects, the ■writer prefers to 
r^ard tiiem as pm® and pm®. 

In the skull from Oregon there is present the base of a tooth 
whichL belongs to the hinder premolar (pi. 57, 21). It is nearly 
cular in section, ■with a trans'verse diameter of 17 mm. and a longi¬ 
tudinal diameter slightly less. ‘ There appears to be no reason for 
supposing that it bad more tban a single root, except that the Japan¬ 
ese ■writers • say that the teeth in their specimen were two-rooted 
in all cases. How many columns there were in this tooth it is impos¬ 
sible to say with certainty; but the appearances are that there 
were a lai^e one on the inner side, a second lai^e one in front and 
nearer the outer side, and two smaller ones on the outer side and 
toward the rear. This could not be greatly different from the tooth 
r^arded by the Japanese authors as pm*. 

With the skull here described there was sent a tooth which prob¬ 
ably belonged to another indi'vidual (pi. 58, figs. 5, 6). It is com¬ 
posed of jfour columns of equal size and these had rmdergone consid¬ 
erable wear. The diameter of the tooth is 20 mm. This tooth has 
a worn surface on a side of one of its columns where it had been in 
contact with another tooth. This was certainly on the hinder face 
of the tooth; and from the form of the tooth I conclude that it 
belonged on the left side, in case it was an upper tooth. It was 
probably the hindermost premolar. 

Immediately iu front of the hinder premolar is a socket for another 
premolar; as I suppose, for pm®. This socket is 14 mm. loi^ and 
9 mm. ■wide. There is a corresponding one on the left side. Yoshi- 
wara and Iwasaki found e^Tidence in the wear of a lower tooth that 
there was a premolar in front of the upper one which they described. 
Just'in front of the socket mentioned there is a little pit, about 
3.5 mm. in diameter, from which a small tooth may have fallen be¬ 
fore the death of this animal. Between this pit and the object which 
is supposed to be a canine there is no evidence of the presence of other 
teeth. For a distance of about 12 mm. in front of the pit mentioned 
the narrow alveolar border is ■uninjured, but the remainder has the 
border broken off. 

Behind the supposed pm® there is the first molar (pi. 57, 22). On 
the left side of the skull this is broken off close to the bone and even 
this is eroded; on the right side all the coltimns are broken off not far 
from their common base. As preserved, the length of the cro^wn is 
40 mm. and the width 28 mm.; but by measuring nearer the bone 
the length is only 35 mm.; the width 25 mm. The length and the 
widih of the complete tooth must have exceeded these figures'Some- 


1 Andre'ws, Catalogue of the Tertiary Vertebrota of the I'a3r11m, Egpyt, p. 208. 



HO. 2118. BXTtVOT SlBSNlAn MSMOSTtim MMSPBBUa—SAY. 393 

wtat. There appear to have been present only five columns, two 
large ones in front, then two smaller ones in a transverse row, then 
behind and between these another. It is, however, possible that there 
was a column in front of and between the two first mentioned. No 
tooth of those described and figured by Yoshiwara and IwasaM has 
the structure of this tooth. The corresponding one of their specimen 
had three columns in the first transverse row, two columns in each of 
two succeeding transverse rows, and in the rear a single column. 
This tooth had a length of 64 mm. and a width of 40 mm. Measured 
where longest the tooth, according to the authors’ figure, had a 
length of 70 mm. 

In the figure of the Japanese specimen there is represented, in the 
rear of a large bony capsule, portions of three columns of an imper¬ 
fectly developed tooth which the authors regarded as the second 
molar. It is evident that this corresponds to the tooth just at the 
point of eruption in the Oregon skull. 

In the latter there were seen originally only the summits of four 
columns; in front a transverse row of two columns, a second row of 
two columns, and a single column behind all. Thinking that other 
columns might be concealed within the j aw, the writer proceeded to dig 
away a part of the base of the first molar, some bone, and the hard 
matrix within the cavity. As a result, three more columns were dis¬ 
covered in a transverse anterior row, making in all eight (pi. 67. ^3). 
Therefore this second molar agrees in structure with the first upper 
molar of the Japanese specimen. In the skuU before me the summits 
of the median and inner of the three columns lean rather strongly back¬ 
ward. The outer column is considerably shorter than the others. 
These anterior columns are lodged partly above the rear of the crown 
of the first molar. The colmnn which is extruded the farthest is the 
inner one of the second row. It has a diameter of 13 mm. a short 
distance above its summit. The unworn summits of all the coltuuns 
show a thick ring of enamel and in the center of the pit a little eleva¬ 
tion. 

Whether or not a thiid molar might at a later time have been de¬ 
veloped behind the one just appearing it is impossible to speak with 
certainty. Naturally, our specimen throws no light on the lower 
teeth. In the lower jaw of the Japanese specimen Yoshiwara and 
Iwasaki found two promolars and a molar. The promolars they, as 
in the upper jaw, called the first and second; but there are the same 
reasons for giving these a higher number that we have found in the 
case of the premolars of the upper j aw. The crown of the tooth which 
they called the first lower premolar had a length of 32 mm., a width 
of 20 mm., and a height of about 27 mm. It was composed of seven 
columns rather irregularly arranged. The second premolars had a 
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crown wlioae length, was 47 nun,, width 32 mm., and height 25 mm. 
It was composed of seven columns. The front and middle trans¬ 
verse rows had two each; the hinder row three, of which one is small. 
It win, be observed that the length of the crowns of these two premo¬ 
lars taken together amounts to 79 mm. Opposed to these in the upper 
jaw the Japanese investigators found but one premolar, having only 
four columns and a grinding surface about 23 mm. long. Because of 
the state of wear on the hinder lower premolar they assumed the 
presence of another upper premolar; and their conclusion may be 
said to be confirmed by the Oregon specimen. Nevertheless, this 
would not probably have more than doubled the length of the grind¬ 
ing surface of the upper premolars, making it about 46 nom., just 
enough to cover the hindermost lower premolar. So far as appears 
there was nothing to oppose the anterior lower premolar. Another 
rather remarkable thing is that the hindermost upper premolax was 
so small in comparison with the last lower one. 

It occurred to me that possibly the tooth in the Japanese specimen 
which is regarded as the last lower premolar was really the first molar. 
The lengths of the grinding faces of the two teeth are not greatly dif¬ 
ferent; and on that supposition the anterior premolar would be op¬ 
posed by the two upper premolars. This view would involve the 
removal of the lower jaw backward a distance of 47 mm. The Japa¬ 
nese authors had already concluded that the tip of the upper jaw 
protruded beyond the lower about 40 mm. The two sums together 
would amoimt to 87 min. As the distance from the front of the 
upper jaw to the front of the nasal opening is given as 70 mm., we 
would have the tip of the lower jaw about 17 mm. behind this opening. 
This does not seem probable. Moreover, the crown of the upper first 
molar has a height of 60 mm., while that of the lower tooth which we 
are assumiig to work against it has the crown worn down to a height 
of 25 mm. This is not likely to have been true. I am at present 
unable to solve the problem presented. 

The tooth regarded, and probably properly so, by Yoshiwara and 
IwasaM as the first lower molar had a crown whose length is given as 
64 mm., width as 40 mm., and height as 39 mm. It consists of three 
transverse rows each with two columns. It has the dimensions of 
the first upper molar and was therefore a worthy antagonist of it. 

From Yoshiwara and IwasaM’s paper we learn that in their speci¬ 
men the first upper molar had three columns in the front transverse 
row, while the corresponding lower molar had only two columns in 
each row. On the other hand, the last lower premolar had three col¬ 
umns in the hindOT row, two each of the other two rows. 

Through the kind offices of Mrs. McComack, I have received for 
examination from Prof. Warren D. Smith, head of the geological 
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department of the University of Oregon, the tooth which has been 
already mentioned as having been found at Yaquina Bay by Pro- 
essor Condon. Two views of this tooth are here presented (pi. 58, 
figs. 3, 4). The tooth is considerably worn and all but the base of 
the root is missing. The crown consists of eight columns, three in a 
transverse row at one end, a single column at the other end, and 
between these two rows of two colu m ns each. I interpret this tooth 
as the second upper molar of the right aide. It has quite exactly 
the size and the arrangement of the columns seen in the uncut second 
molar of the skull here described, except that the oblique line joining 
the centers of the columns of each row is directed differently. Ex¬ 
cepting in size, the tooth resembles closely the upper first molar of 
the Japanese specimen. The front end of the tooth is concave from 
side to side and the polished sxnrfaces on the free faces of the columns 
show that another tooth of considerable size abutted against it. 
But there is likewise a surface of wear near the base of the single 
column which is supposed to be at the rear of the tooth. If, there¬ 
fore, I am right m identifying this tooth as the upper second molar, 
it must be concluded that a third molar was coming up at the rear 
of it. 

The length of the tooth here described, taken at the middle of the 
width, is 51 mm.; the greatest width, 33 mm.; the height of the col¬ 
umns, 27 mm. The largest columns have a diameter of 16 mm. 
Those of the anterior row are pretty strongly curved, with the con¬ 
cavity toward the contiguous columns. In the valley between the 
various columns is seen a small quantity of cement. It is not unlikely 
that this supporting material was more abimdant diuring life. 

In his paper published in 1911, already referred to, Merriam figured 
a tooth which had been found near Coalingua, Fresno County. T^ 
tooth is nearly identical in form with the one just described, but .it 
is slightly larger. The length is 66 mm.; the width, 40 mm. A con¬ 
siderable part of the root is retained. There is a sickle fang in front 
and a larger one (possibly subdivided) at the rear. The grind in g 
surface is worn concave from front to rear and from side to side. 
Judging from the teeth of the Proboscidea, we might be led to regard 
this tooth as one of the lower jaw. 

It seems to me that there are, between the Japanese specimen and 
that from Oregon, differences of specific importance. The most 
striking of these is fotmd in the sizes of the two animals. The 
Japanese skuH was about twice as long as the American. Here fol¬ 
lows a table which shows certain common dimensions and their 
ratios, those of the Japanese spedmen being takea as 100. The 
dimensions of the latter specimen have been taken mostly from 
Yoshiwara and IwasaM’s statements, but partly from thdr 
illustrations. 
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Measwrements. 


!Dini0DsioDS 

Japanese. 

Oregon. 

Datlos. 

WidtlL across the snout at op^cdng. 

mm. 

130 

mm. 

76 

58 

H^ig^t of skull bcihind orbits..... 

160 

105 

66 

Fioznrsar of nostril to rear of nasal bones........ 

240 

115 

48 

Ftom rear of nostrE to front of orbit. 

200 

96 

48 

Distance between ipjier bozders of first molars... 

110 

65 

59 




While tib.ese measurements show a great difference in the sizes of 
tile two specimens, the ratios indicate considerable differences of 
proportions. The variations observed can not he due to difference 
of age; for, as shown by the more advanced condition of the hinder- 
most molar, the Oregon specimen was the older. 

K now we take the distance from the rear of the nostril to the rear 
of the nasal bones as a measure and give it the value 100 we shall 
have the following table: 

RaHos of measurement$. 


Dimensions compared. 

Japanese 


Batio of distazLce between rear of nostril and rear of to itsdf.... 

100 

lOO 

Ratio of width acrc^ snout to distance between nostril and rear of nasals...... 

54 

65 

Ratio of bftight of skuU to distance betwe^ nostril and rear of na^... 

67 

01 

Ratio of distance between rear of nostril andf ront of orbit to distance between nostrE 
and rear of nasals.... 

83 

83 

Ratio ofdistazme between first molars to distance between nostril and reax of nast^.. 

57 

46 


From thffie estimates it appears that relatively to the distance 
from the nostril to the rear of the nasals, D. Tiesperus has a wider 
snout, a higher skull, and a narrower palate between the last molars 
than the Japanese specimen had. 

Quite as important as regards the relationships of the two animnls 
is the structure of the first molar. There seems to have been in the 
Oregon specimen only two columns in the anterior row, although it 
is possible that a me^an one sprouted off from the base between the 
two recognized; but behind this row is only one transverse row of 
two colu mns ; whereas, in the Japanese specimen, there were two 
transverse rows of two columns each. 

The Orison anim al can hardly belong to anything else than the 
spemes called by Marsh Desmostyhis 'hes'pesnis. Under the circum¬ 
stances it is the Japanese species which must receive a un.TnA. Hence, 
in honor of my friend Shozaburo Watase, Professor of Zoology in the 
Imperial University of Tokio, I call it Desmostylus watasd. 

The following diagnoses may be proposed: 
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DESMOSTYLUS Marsh. 


A Mioceae gemis of the Sirenia, exhibitmg in its skull many primi¬ 
tive characters. Snout little deflected, nasal opening small and fax 
in advance of the orbits. Nasal bone long and narrow. Brain case 
broad and rounded above; the temporal ridges feebly devdoped. 
Upper jaw with a pair of tusklike teeth, probably canines. Lower 
jaw with two pairs of tusks. Molars and some of the premolars 
composed each of high, dosdy appressed columns, varying in number. 


Species of Desfmostylus. 

1. A species of moderate size, apparently mth somewliat broader snout, b^ber skull, 

and narrower palate posteriorly. First upper molar apparently with five col¬ 
umns. American... .Tieapmis. 

2. A large species, with a snout apparentiiy narrower, a frontal region lower, palate 

posteriorly wider, and the first upper molar with eight columns. Japanese. 

watasd^ 

EXPLANATION OP PLATES. 


Explanation of numerals: 1, supraocdpital; 2, parietal; 3, frontal; 4, nasal; 5, 
premaxillary; 6, maxillary; 7, lachrymal; 8, squamosal; 9, zygoma; 10, jugal; 11, 
capsule for second molar; 12, nasal opening; 13, exocdpital condyle; 14, baaiocdpital; 
15, basisphenoid; 16, adventitious bone; 17, mastoid; 18, palatine; 19, tympanic 
bulla; 20, supposed third premolar; 21, fourth premolar; 22, first molar; 23, second 
molar; 24, foramen lacerum posterius; 25, condylar foramen; 26, stylomastoid for¬ 
amen; 27, tympanic cavity; 28, infraorbital foramen; 29, exocdpital; 30, parocdpital 
process. 

Plate 56. 

Desmostylus kespems Marsh. Skull seen from above. X f. 

Plate 57. 

Desmostylus hesperus Marsh. Skull seen fmm below. X f. 

Plate 58, 

Dcsm>stylus hesperus Marsh, 

Figs. 1, 2. Skull. X i« 

1. Seen from the left side. 

2. Seen from behind. 

Figs. 3, 4. Supposed upper right second molar. X 1. 

3. Showing grinding surfaces. Anterior end directed upward. 

4. Seen from the left side. Anterior end directed to the left. 

Figs. 5, 6. Supposed upper fourth premolar. X 1, 

5. View of grinding surface. 

6. View of tooth from the rear. 







Skull of Desmostylus hesperus Marsh. 


For explanation of plate see page 397. 
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Skull of Desmostylus hesperus Marsh. 

For explanation of plate see page 397. 






EPEEETMUS, A NEW GENUS OF TRACHOMEDUSAE. 


By HaNET B. Bioblow. 

Of the Mtiaeum of Comparative Zoologp, Caanbridge, MasscudaaOts. 


Among a miscdlaneoiis collection, of Medusae loaned me for study 
by the United States National Museum is a specimen which I at first 
took for an Olmdias, but which proves, on closer examination, to rep¬ 
resent an undescribed, though related, genus. 

In previous papers (1909, 1912, 1913) I have followed Browne 
(1904) and Maas (1905) in using the family name Petaadae for the 
assemblage of closely related genera, whose best-known members are 
Oonionernm and OUndias. But with the passage of time it becomes 
less and less likely that Haeckel’s (1879) genus Petasus (on which the 
family name Petasidae is based) will ever be connected with any actual 
Medusa; hence it is increasingly probable that the name Petasidae 
win have to be abandoned to be replaced by Olindiidae {senm Browne, 
1905). Browne and I have divided the family into two subfamilies, 
Olindiinae and Petasinae, the former for genera in which the otocyst 
dubs are indosed in a capsule (which, itself, may either stand free on 
the ben margin or lie indosed in the gdatinous substance of the 
exombidla or vdum), or stand free on the bdl maigizu Mayer (1910) 
Cteto (1903) have used a different criterion, namdy, tihe presance 
Or absence of tentacular suckers, resulting in a totaffy <]^erent align¬ 
ment of genera. But throughout the medusan series the structure of 
otocyst is much more significant than of tentade. And that their 
system is the more artificial of the two, neither of which can, perhaps, 
daim to be a truly natural one, is shown by the fact that it throws into 
different subfamilies genera as dosdy rdated as Gossea and Gonwne- 
mus. Up to 1912 the subfamily Petasinae, as defined by Browne and 
me, contained only Haeckd’s apocryphal genera Petasus, Mfetasus, 
Petasata, and Petachnum, none of which have been seen dnce first 
described. But in that year a new genus, Namrehm, was added to 
the list, thanks to its free otocyst dubs (Bigdow, 1912). All tiie other 
genera bdong to the (^indiinae. 

The various Olindiinae are obvioudy dosdy rdated to one another, 
but the characters which separate them are remarkably precise for a 
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medusaa f andly, tlie only confusion being in the case of genera insuffi¬ 
ciently studied. They all agree in the structure, though not in the 
location, of the otocysts, and in the fact that the primary tentacles, 
which of course arise from the bell margin, turn upward as they grow 
older, lying in furrows of the exumbrella, so that they emerge from the 
bell at some height above the margin. But these tentacles may or 
may not bear suckers, or terminal knobs; there may or may not be 
a second series of marginal tentacles, or the latter may be represented 
by clubs; there may or may not be centripetal canals between the 
radials; the otocyst capsules may be free; they may be embedded 
in the exumbrella, or in the velum; the tentacles maybe in continuous 
series or they may be grouped; and there may be either 4 or 6 meta- 
meres. The presence or absence of secondary tentacles and of centrip¬ 
etal canals, of course, allow four possible combinations of which three 
were previously known, while the new genus Eperetmus, here de¬ 
scribed, exemplifies the fourth. 

^ The combinations of characters as found in the various genera may 
be illustrated by the following tabidar view (which is, of course, purely 
artificial); 


a With primary tentacles only. With 4 metameree. 

5 ^ Tentacles in a simple series. 
c No centripetal canals. 

d Otocyst capsules free. Aglauropm. 

d Otocyst capsules embedded in the velum. Craspedcumta, 

c With centripetal canals. Eperetmus, new genxis. 

5 Tentacles in groups. 

No centripetal canals. Goaaea, 

a 2. With primary tentacles, and secondary marginal clubs. 

With 4 metameres. 

h ^ No centripetal canals. Tentacles with suckers. Gonioneniua, 

b *. With centripetal canals. Tentacles without suckers (?). Maeotias. 

a With both primary and secondary tentacles, the former with suckers. 

5 ^ With 4 metameres. 
c No centripetal canals. 

dK 4 primary tentacles only. Vallmtmia. 

d Many primary tentacles. Cuhaia, 

c®. With centripetal canals. OUndias, 

Z>®. With d metameres. 

With centripetal canals. OUndioides, 


Six of these genera, Graspedacusta, Oossea, Gonionemus, Gubaia, 
OUndias, and OUndioides, are well known anatomically. The remain¬ 
ing three demand further research. One at least of them {VaUen- 
iinia) may finally prove to be a young stage of some other. There is 
no possibility, however, that this can be true of the new genus Eperet^ 
mus, for it is separated from most of its family relatives by positive, 
not negative characters, the presence of centripetal canals distin¬ 
guishing it from AglcmropsiSf Craspedacusta, Gossea, Gonionemus, and 
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Cubaia (VaUentinia^); the structure of the tips of the tentacles from 
Olindicbs and its close ally Olindioides, Its closest relative is appar¬ 
ently the genus Maeotlas of Ostroumoff. Unfortunately, the descrip¬ 
tion and figures of the latter (Ostroumoff, 1896) are not as detailed 
as could be wished, the structure of the tentacle tips being doubtful. 
But, apart from this point, Maeoiias, like Gonionemus, is characterized 
by the presence of numerous marginal tentacular clubs, homologous 
with the marginal (secondary) tentacles of Olindias and Olindioidesj 
structures entirely lacking in Eperetmus. And inasmuch as our 
specimen of the latter is apparently sexually mature, we can not 
suppose they would appear at a later stage. Another difference be¬ 
tween Eperetmus and MaeoHnSj which may be equally important, is 
that whereas the older tentacles of the former emerge from the bell 
' at a considerable height above the margin, the entodermal tentacular 
roots of the latter are so short that the point of emergence of the ten¬ 
tacles from the exumbrella is hardly appreciably above the margin. 
Furthermore, the otocyst capsules offer another precise differentiation 
between the two genera, being free in the latter, inclosed in the 
jelly in the former. 


BPXRBTMUS TTFUS, new spedes. 

Plate 59, figs. 1-8. 

Albatross Station 4754; Oct. 4, 1905; lat. 55^ 03' N.; long. 131® 
08' W.; about 2 miles off Mary Island, southern Alaska; one speci¬ 
men, 15 mm. in diameter, in good condition: type; Cat. No. 36301, 
U. Si National Museum. 

Fortunately the unique specimen is in good enough condition to 
show aU its important anatomical characters. The bell is saucer- 
shaped; in the preserved state (formalin) only about one-third as 
high as broad; the exumbrella thickly studded with minute conical 
prominences (%. 2), which recall the surface roughness of Aurelia and 
some other Scyphomedusae. The velum is broad and muscular as in 
most related genera. The manubrium is cylindrical, hangs slightly 
below the bell-opening, andis seated on ashort, broad peduncle (fig.l, 4), 
as in Oossea and in Olindias. The lip (fig. 1) is cruciform, crenulated, 
and its margin thickly studded with spherical nematocyst knobs, 
which, being of various sizes, are probably in constant process of 
formation with the general growth of the Medusa (fig. 5). In all the 
other members of the subfamily which I have studied, i. e., Oonione- 
mus murbachii, 0. vertens, and G. suvaensis, Oossea IracTiymera, Ovbaia 
geopMla, Olindias singularis, 0. pThospTiorica, and Olindioides formosa, 
the edge of the lip is smooth, though it may be folded. The radial, 
circular, and centripetal canals are notably broad and flat. Of the 
latter there are 4, 4, 4, and 5 in the respective quadrants, one inter- 
81022® «=Proc.N.M.voi.49—i5-^26 
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radial, two adradials, and one or two subradiaJs m each quadrant. 
And Iheir respective lengths, the former longest, the latter shortest, 
show that they are developed in that relative order. The interra- 
dials reach hardly half way from margin to apex (jSg. 1), i. e., are rela¬ 
tively shorter than in Olindias or Oliitdioidesj but perhaps they had 
not reached their final development. 

The gonads occupy most of the length of the radial canals, leaving 
only short proximal and distal portions bare (fig. 4). In the one 
specimen they are simple, narrow folds hanging vertical from the oral 
sides of the canals, folded in a slightly wavy fashion, i. e., much as in 
half grown Gmionenvus murhacJiii and <?. vertens, without any trace 
of the papilliform processes so characteristic of Olmiias. 

The structure and location of the marginal organs, i. e., tentacles 
and otocysts, is as follows. As pointed out above, the tentacles are 
aU of one kind, corresponding both in struotTire and in location to the 
primary tentacles of Olindias; and not only are there no velar tenta- 
des; but even the marginal tentacular bulbs, so characteristic of 
Gmionemus, are likewise lacking. The total number of tentacles is 
107, i. e., 28,22,24, and 29 in each quadrant, besides the four radials, 
of various sizes, and evidently of various ages. The four radials are 
largest; next in size are the four interradials, situated opposite the 
four interradial centripetal canals; next the eight adradials, corre- 
spondiag to the eight adradial canals. In each quadrant there are 
one or two other large tentacles (opposite the subradial canals); and 
a considerable number of small ones, showing every stage in devel¬ 
opment from mere knobs to fully formed organs. Evidently the order 
of development for tentacles, as for canals, is radial, interradial, 
adradial, followed by subradials in irregular succession. The very 
youngest tentacles stand freely on the bell margin, pointing down¬ 
ward. But as they grow older (as illustrated by tentacles of succes¬ 
sive sizes) they turn upward against the bell (fig. 2), and come to lie 
in grooves in the exumbrella. In the case of the largest tentacles 
these grooves are very deep (fig. 3), but they are all open, the jelly 
never closing over the root of the tentacle; and the oldest tentacles 
axe so large that probably this is the final state. 

There is a thick, opaque kidney-shaped nematocyst pad (fig. 2) 
associated with each large tentacle, lining the distal end of the groove 
in which it lies; itself forming a groove rou^y triangular in cross 
section, and continuous both with the exumbrella and with the 
ectoderm of the oral face of the base of the tentacle (fig. 3). These 
pads vary in size with the size and age of the tentacles to which they 
belong, and axe foresiiadow;ed in the very youngest, which project 
free from the margin, by a thickening of the ectoderm at the base 
(fig. 2). The oldest tentacles emerge from the surface of the bell at 
about one-fifth the distance from the margin to apex; the younger 
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ou^ successively lower aud lower down. The teatades are soft aud 
flexible, the outer part of the older ones ringed with nematocyst 
ridges (fig. 6, 7). Few, if any, of the latter form complete rings; but, 
no definite zone is free from them, a character in which the tentedes 
agree with the primary, but not the secondary, tentacles of Olindias, 
and with the tentacles of Gonionemus. The basal half of the large 
tentacles is smooth. In the young tentacles the smooth portion is 
relativdy shorter; in the youngest the whole length is ringed with 
nematocyst ridges. The tips of all the tentades, young and old, 
bear spherical knobs composed of closdy crowned nematocysts, 
radially arranged; a termination very different from the suckers on 
the primary tentacles of Olindias, but su^esting the terminal knobs 
of the secondary tentades of that genus; and practically indistinguish¬ 
able from the tips of the tentacles in NanarcTius and Gossea. 

The otocysts alternate roughly with the tentacles (fig. 2) instead 
of lying dose to them, as in Olindias, and are about as numerous, i. e., 
a total of about 160; like the tentacles, they show various stages in 
development from newly formed to adult. Structurally the sense 
organs dosdy resemble ^ose of Olindias and OlmdioHes (Goto 1903); 
each consisting of an otolith, apparently enclosed by a thin proto¬ 
plasmic layer, situated on a short protoplasmic stalk containing 
nudei, but without visible cell walls. The organ is endosed in a 
thin walled capsule, situated in dose contact with the outer edge of 
the aboral wall of the circular canal, the whole deeply imbedded in, 
and entirdy enclosed by the gdatinous substance of the bell. The 
position of the otooyst and its relation to the tentade root, nerve 
ring, and cucular canal is shown by a radial section through die disk 
(fig. 8). The otocysts differ from those of Olindias, in invariably 
having one otolith only, as seems to be the case in Olindioides also. 

Oohr .—^In the preserved state the nematocyst pads at the base of 
the large tentades, the manubrium, and gonads are pale, but opaque 
yellow; otherwise the specimen is colorless. 
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EXPLANATION OF PLATE 69 

. \ ^ 

Fig. 1. EperelMus iSypw; aboral view of one quadrant of the typenspedist^l 
tentacles, canal system^ and manubrium. 

2. Aboral view of a segment of the marginal zone, to show otocysts (O), and young 

(2^) and old (T®) tentacles. (.V), nematocinrt pad; (F), velum. 

3. Dissection of the margin^ part of Ihe bell, to show the exumbral furrows (F), 

n®Daatocyst pads {N) and old and young tentacles ( T®, iH) in cross section. 

4. Radial section of b^, ehowing gonad ((?) and base of manubrium (M). 

6. Part of the naargin of the lip. 

6. A half-grown tentacle. 

7. Tip of adult tentade, showing nematocyst rings and terminal nematocyst knob. 

8. Radial dissection of margin seen somewhat obliqudy, to show position of the 

otocyst. (T,), entodermal core of half-grown tentade; (JV), nematocyst 
pad of same; (C C), circular canal; (Ca), capsule of otocrj^; (OT), otolith; 
(F), velum. 
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NEW NEOTROPICAL MUSCOID FLIES. 


ByGHAELEs H. T. Townsend, 

Oustodian of Mtacoid IHptera, Unit^ States Natknal Muuewn. 


The writer’s publications on the Neotropical muscoid fauna date 
back a quarter of a century. Previous to 1909 his most important 
papers on this subject were three in number.^ Since that time, dur¬ 
ing nearly five year’s residence in Peru, he made considerable mus¬ 
coid (^Uections, which have been deposited in the United States 
National Museum. The study of these and some other neotropical 
material has resulted so far in the publication of nine principal 
papers.® The present paper is in continuation of the publication of 
the results of identifying the Peruvian collections, with the inclusion 
of a few other neotropical forms. 

It will be noted that certain changes in family names are here inau¬ 
gurated. These have been made in conformity to the priority prin¬ 
ciple, the family taking its name from the earliest genus belonging 
thereto. 

Family CATilRRHOlDAE. 

PARAMYOCERA, new genus. 

Genotype.—Parcmyocera disoMs, new species. 

Intermediate between Myocera and Seotiptera, differing from former 
chiefly in possessing discal abdominal macrochaetae, and from latter 
in profile of occiput being vertical and not sloped forward inferiorly. 


1 Catalogue of the described South American species of oalyptrate Huscidae, Aim, New York Acad. Set, 
YOt 7,1892, pp. 1-44. On a collection of Diptera from the lowlands of the Bio Nautla In the State of Vera 
Cruz, Ann. Nat. Hist., ser. 6, vol. 19,1897, pp. 16-34; vol. 20,1897, pp. 10-33,272-291. The taxonomy 
of the Muscoidean files induding descriptions of new genera and species, Smiths. Misc. Colls., yoI. 51,1908, 
No. 1803, pp. 1-138. 

i Descriptions of new genera and species of muscoid flies from the Andean and Pacific coast regions of 
South America, Proc. U. S. Nat. Mus., vol. 43,1912, pp. 301-367. On the tribe Dejeaniini of the muscoid 
family Hystrioiidae with five new genera, Ps;^e, vol. 20,1913, pp. 102-106. New muscoid files mainly 
Hsrstriciidae and Pyrrhoslinae from the Andean montanya, Insec. Inscit. Menstr., 78 pp. in ten jiarts: 1, 
pp. 144-148, vol. 1,1913; 2, pp. 10-16; 3, pp. 29-32; 4, pp. 42-48; 6, pp. 81-86; 6, pp. 123-128; 7, pp. 133-144; 
8, pp. 153-160; 9, pp. 169-176; 10, pp. 183-187, voL 2,1914. New Ifasiceratidae and Deziidae from South 
America, Joum. New York Ent. Soc., vol. 23,1915, pp. 61-68. An acalyptrate germs of Ifnsooidea—A 
polistiform genus of muscoid flies—A genus of hystriciine flies with white maggots. Insec. Inscit. ICenstr., 
vol. 3, 1915, pp. 41, 43-46. New Andean spaJlanzanilne flies—New Peruvian hystriciine flies, Insec. 
Inscit. Ifenstr., vol. 3,1915, pp. 63-76. 
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Male with extremdy long daws, often nearly one and one-half tinaes 
the elongate last tarsal joint; those of female much shorter than last 
tarsal joint, Male with two or three pairs of median discal macro- 
chaetae on intermediate abdominal segments, an-irregular discal row 
on third, and two discal rows on fourth. Female with one or two 
nnedian discal pairs on second to fourth segments, no discal row nor 
approach to same on third, one discal row more or less pronounced on 
fourth. FrontaJs reaching only to root of antennae. Prodinate 
ocellar pair, postocellar pair, postvertical pair; ocellars stronger, 
others nearly equal.- Third antennal joint about twice as long as 
second or somewhat less. Outer verticals much reduced in mde, 
only as long as inner verticals in female. Front of male at nar¬ 
rowest nearly twice width of oeeUar area. Frontalia of male much 
narrower than those of female, narrowing posteriorly. Male with¬ 
out fronto-orbitals. Female with two strong prodinate outer or 
noiddle fronto-orbitals, and one inner or upper divaricalte orbital. 
Female front at vertex as wide as one eye, the face evenly widening 
therefrom. Cheeks of female fully two-thirds eye-height, those of 
male about one-half eye-height.' 

FASASnrOCBRA DISCAUS^ nev spedes. 

Length of body, 10 to 11.6 mm.; of wing, 8.5 to 10 mm. One 
male and one female. Bio Bimac bottoms near lima, Peru, Decem¬ 
ber 17,1912, on foliage; five males, Chosica, Peru, 2,800 feet, April 21, 
1914, on foliage in brakes along Bio Bimac (Townsend). 

Head, thorax, and scutdlum adiy to silvery poUinose. Cheek 
grooves brownidi-rufous. Frontalia rufous-brown. Antennae ru¬ 
fous, third joint usually blackish on apical half. Palpi light rufous 
to fulvous. A brassy tinge to pollen of head and pleurae. Five 
rather ill-defined vittae on thorax, the outer ones broad and inter¬ 
rupted, the middle one narrow; the other two sublinear and of dis¬ 
tinct type, better defined. Scutellum varying from wholly blackish 
to almost whoUy rufotestaceous, normally broadly bladdsh on base. 
Abdomen fulvorufous, with very broad black median vitta of equal 
width, thickly silvery-white polhnose over all. Legs blackish, tibiae 
dark rufous, sometimes tibiae and most of femora pale rufous. Wings 
faintly smoky-yellowish. Tegulae watery-tawny. 

Eolotype.—C&t. No. 19428, U.S.N.M., male, lima. Allotype, fe¬ 
male, TD 4105. Paratypes include male, TD 4234. 

PUNACLISTA, new genus. 

Gemtyfe.—Pvmdista setosa, new species. 

Allied to BrcuMeoma, from which it may be distinguished by the 
following charactera: Parafacials with a row of strong macroohaetae 
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extending diagonally from root of antennae to lower border of eye. 
Frontals stopping at root of antennae. Arista thickened only at 
base, not pubescent. Male front narrowed on posterior half almost 
to width of ocellar area. The usual two ■vertical bristles present in 
female, but male lacks the outer one while the itmer one is weak, 
latter being little stronger than the prodinate ocellars. Female 
■with five outer fronto-orbitals on each side, the posterior one or two 
being divergent rather than proclinate. One reclinate upper or 
inner fronto-orbital in female, none in male. Palpi curved, filiform. 
Proboscis short and stout. Front rery loig, peristomal profile 
shorter but still long, face but little more than half as long as front. 
Facialia bare. Eyes bare. Cheeks rather less than half eye-height 
in both sexes. Third antennal joint but little longer than second in 
both sexes. Male with median marginal pair of bristles on first 
abdoirunal segment, female ■without; second segment in both sexes 
■with median submaiginal pair; third segment 'with median discal 
pair and no median marginal pair, ■with about four lateral marginal 
and subdiscal or discal ones; anal segment ■with anterior discal, mid¬ 
dle discal, and posterior discal or submaaginal in at least three trans¬ 
verse rows in female, more in male. Macrochaetae all strong in 
female, the frontals and abdominals weaker in male. Scutellum 
■with two strong lateral pairs, and a shorter apical strongly decussate 
pair. Wiogs rather broad, extending beyond abdomen. Costal 
spine extremely long, more than twice as long as small crossvein. 
All tarsi of female rather ■widened and flattened, especially front and 
middle ones. The tarsal joints in male are rather ■wide, but less so 
than in female. Hind tibiae ■with unequal bristles. Male dia'ws 
very long, microscopically short-bristled on inner aspect. 

PUITACUSTA SETOSA, new »pedes. 

Length of body, 6.5 to 9 mm.; of wing, 6 to 7 mm. Four males 
and 10 females, March 6 and 7, 1913; and 7 males and 19 females. 
May 7, 1914, Oroya, Peru, over 12,000 feet, on bunch grass in Rio 
Mantaro valley bottom (Townsend). 

Black. ParafrontaJs and parafadals silvery-white polliaose, 
changing to blackish 'with incidence of light. C3.ypeus silvery-cream 
color. Epistoma and cheeks with faint bloom. Occiput, pleurae, 
mesosoutum, and scutellum shining, with faint bloom. Thoracic 
■vittae very indistinct, only the beginnings of two narrow median 
ones sho'wing in front. Abdomen shining, with metallie greenish 
luster, ■without bloom. black. Wings subhyaJine, grayish, 

lightly smoky on costal to maiginal c^, l^ht yello'wish on basal 
cells. Tegulae white, margins yellowish-tawny. 

Eohtype .—Cat. No. 19429, U.S.N.M., female. Allotype, male. 
Paratypes include TD 4120, female. 
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FamUy MILTOGRAMMIDAE. 

DOLICHAMOBIA, new genus. 

Genotype.—DolieTtamdbia cmromaculaia, new species. 

Differs from Amobia as follows: Frontal profile subhorizontal, 
front greatly produced; parafaciaJs at root of antennae almost as 
wide as eye; &e head elongated as characteristic of so many high 
Andean forms, length of head at root of antennae being greater, 
however, than at vibrissae. Fronto-orbitals in male very long and 
strong. Fostverticals about as long as oceUars. Male daws strongly 
dongate; all tarsal joints stron^y double-spimed apicaUy. No costal 
spine. 

DOUCHAMOBIA AUROMACUIATA, Dev ^eetes. 

Length of body, 8mm. (abdomen flexed); of wing, 7.75 mm. One 
male, Oroya, Peru, over 12,000 feet, Rio Mantaxo valley bottom, 
Mardi 7, 1913 (Townsend). 

Black, lightly silvery-white poUinose, with pronounced gold macu- 
lation. The gold consists of large arcuate triangle marking para- 
fadal sderite on each side, bordered above with silvery; narrow 
occipito-orbits, interrupted by black spot below middle; outer sur¬ 
face of all coxae, inferior base of middle femora; tripartite sub- 
humeral spot just bdow spirade; three pleural spots on stemopleura, 
mesopleura, and pteropleura, the last smallest; broad irregular vitta 
from humerus to wmg-root, and small spot inside front end of same; 
twin spot on median line immediatdy in front of suture, and pair 
small spots in middle of disk of postsutural mesoscutum; pair of 
larger spots in middle on hind mar^ of postsutural mesoscutum, 
continued on scuteUum; a fleck on each side of mesoscutal border 
halfway between scuteUum and wing-root; four basal spots each on 
second and third abdominal segments, the outer ones large and ex¬ 
tending on venter to near middle; two ventral spots on first segment; 
whole anal s^ment except very narrow sublinear median vitta on dor¬ 
sum; also very faint spot on hypopleural-bristle area, postscuteUum 
with transverse marking, and spot on epistoma between vibrissal 
an^es. The dorsal gold is laid on silvery-white, or edged with same. 
Three silvery-wMte vittae showing on thorax in front of suture, five 
showing faintly behind suture. Femora with gray bloom. Wings 
clear, tawny at base. T^ulae golden-whitish, margins ydlow. 

Eolotype. —Cat. No. 19430, U.S.N.M. 

Family SARCOPHAGroAE. 

PUNASARCOPHAGA, new genus. 

Genotype.—PunasareopTiaga <mro7mculat<i, new species. 

Differs from SarcopTuiga as follows: Male only described. Head 
more elongate, fully three-fourths as long as greatest or occipital 
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height; plane of paxafacials projected obliquely forward; parafacials 
fully two-fifths eye-width, quite evenly clothed with hairs scarcely 
longer than those of parafrontals. Frontal bristles reaching only to 
base of second antennal joint, the next to front bristle being exactly 
opposite root of antennae. Arista short-plumose on the enlai^ed 
basal half, the upper hairs slightly longer than the lower. One recli- 
nate upper fronto-orbital in male. One pair of ocellars. Postverti- 
cals nearly as long as ocellars. Inner verticals strong, outer verticals 
weak and slightly or hardly differentiated from the occipito-orbital 
fringe. Occipitocentrals more or less approximating the postverti¬ 
cals in length. Front of male narrowed before vertex to width of 
space between vibrissae, nearly twice as wide at base of antennae. 
Epistoma practically cut off, only very slightly prominent or not at 
all so, extending well below vibrissae. Leng& of head at vibrissal 
angles about same as at root of antennae; facial profile a little shorter 
than occipital, the frontal profile slightly sloping downward anteriorly. 
Three stemopleurals and four postsuturals; one postacrostichal, two 
or three preacrostichals; three dorsocentrals before suture. A discal 
pair of scutellar bristles. A more or less developed marginal row of 
short macrochaetae on third abdominal segment, marginal row of 
fourth segment strong. Ventral plates two to four overlapping 
lateral segmental sclerites. Ventral plate five cleft, the keellike 
inferior edges of the two sections parallel and densely set with very 
short spines. Claws of male extremdy long. Third vein bristly 
over halfway to small crossvem. * 

PUnASARCOPHAOA AmOMACULATA, nenr ^edes. 

Lengthof body, 7to9mm.; of wing, 6 to 8 mm. Six males, Oroya, 
Peru, over 12,000 feet, Rio Mantaro valley bottom, March 7, 1913 
(Townsend). 

Blackish, silvery poUinose, with gold maculation. Coloration plan 
of the puna or high Andean sarcophagids, but with much less gold 
than Dolichwinobia auromaculaia. Lacks entirdy the pleural, coxal 
and femoral gold spots; bears a large spot on each cheek, broad 
lateral border-vitta of presutural mesoscutum extending to wing-root, 
and spots on sides of abdominal segments one to four. Parafrontals 
and parafacials wholly light golden in one continuous area. There 
is a faint golden tinge to inside of median silvery pair of mesoscutal 
vittae. The tergum of abdomen is marmorate silvery with faint 
golden reflections and blackish median vitta. Venter golden only on 
e<^es, rest obscurdy silvery poUinose. Wing bases and tegnlae duU 
y^ow. Hypopygium rufous, fifth segment golden. Two heavy 
silvery-gray median vittae on thorax extending over scutellum, and 
two narrower sUvery ones outside them behind suture, leaving three 
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strong black yittae, besides an irregular outer black border to meso- 
scutum. Palpi black. Antennae and frontalia black; dypeus faintly 
silyeiy, witb more or less of a gold sheen. Third antennal joint one 
and one-haJf times to hardly t\7ice the length of second. 

Eolotyfe. —Cat. No. 19431, U.S.N.M. 

PUNAPHYTO, new genus. 

Genotype.—Punaphyto tridens, new species. 

Differs from Sarcodeaia as follows: Male only described. Front at 
Tertex a little wider than eye, widening very slightly anteriorly, face 
widening very slightly from same. Frontalia occupying almost or 
quite one-half of frontal width. Two small prochnate outer fronto- 
orbitals in male. Heavy strong almost exactly divaricate ocellar 
pair. Row of fine hairs extending from parafrontals over parafacials 
to cheeks. Four or five facio-orbitals ifl, close row near lower border 
of eyes and in line with the fine hair row, the lower two or three 
strong. Arista very short-hairy on a little over the basal half. 
Proboscis below geniculation about as long as antennae, stout, thick, 
corneous, hardly more than four times as long as thick, rather pointed 
at tip, the labella small. Front is rather prominent, the length of 
head at antennae about equal to length at vibrissae. Occiput bulged 
in middle inferiorly. No acrostichals. Two dorsocentrals before 
suture. Three postsuturals and three stemopleurals. Posterior 
lateral pair of scutellars nearly reaching base of anal segment. Long 
costal spine. First vein bristly whole length, third vein bristly to 
small crossvein. Apical crossvein strongly bent in at base. Claws 
of male only a little elongated, about as long as the last tarsal joint. 

FUNAPHTTO TRZDBNS, new species. 

Length of body, 4 to 6 mm.; of wing, 3 to 4.5 mm. Four males, 
Oroya, Peru, over 12,000 feet, valley of the Rio Mantaro, May 7, 
1914 (Townsend). 

Black, brassy-cinereous poUinose. The black parts include palpi 
antennae, frontalia; three strong broad equal vittae on thorax, the 
middle one continued over scuteUum; a lateral stripe extending from 
point a little in front of suture to sides of scuteUum, broad stripe 
from humerus to wing-root, stemopleural and hypopleural regions; 
three vittae on abdomen, confluent along hind margins of aU the seg¬ 
ments; and the legs. The head poUen is but faintly brassy, that of 
thorax a little more so, that of abdomen rather cupreous than brassy. 
"Wings dear except faintly smoky-yellow costobasal area. Tegulae 
nearly white, tawny-yeUowish on borders. 

■Hdotyfe.—Q&t. No. 19432, U.S.N.M. 
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Family SAIMACIIDAE. 

PLAGIMASICERA, new genus. 

Genotype. — PT^mcisicera petiolata, new species. 

Diflers from PlagiprospTierysa as follows: Eyes thinly but decidedly 
hairy. Female front about one and one-half times eye-width ante¬ 
riorly, a little narrowed at vertex. Face but little widened from front. 
Palpi better developed, slender. Scutellum with a weak suberect 
nondecussate apical pair of bristles, and three strong laterals. Abdom¬ 
inal macrochaetae of female discal and marginal. Costal spine con¬ 
spicuous. Apical cell long-petiolate, ending far before wing tip, the 
petiole about half as long as hind crossvein; latter distinctly nearer 
to cubitus. Differs ivom"CyriopTHela by second aristal joint being 
short, parafacials bare, macrochaetae of intermediate abdominal 
segments discal and marginal. 

Frontals descending to base of third antennal joint. Second 
antennal joint rather elongate, the third about three times as long 
as second. Parafacials very narrow below, about twice as wide 
above. Facialia narrow above, twice as wide below. Facial plate 
about as wide as facialia plus parafacial of one side. Cheeks about 
one-third eye-height. Proboscis a little shorter than head-height, 
very fleshy. Length of head at vibrissae about three-fourths that 
at antennae. Epistoma distinctly produced. Palpi distinctly but 
only slightly thickened at tips. Female with two verticals, the outer 
one much shorter than the inner one, the two inner ones not decus¬ 
sate. Cilia of facialia strong, about six or seven in number, not 
closely placed, reaching as far up as origin of arista. Third antennal 
joint of female moderately narrow, equilateral, elongate. Two pro- 
clinate orbitals in female. A divaricate-proclinate pair of ocellar 
bristles. Three stemopleurals, the two front ones closely approxi¬ 
mated. Three postsuturals. First abdominal segment with a 
median marginal pair of macrochaetae, second and third segments 
with median discal pair, second with median maa^inal pair, third 
with marginal row, anal with mixed discal and marginal bristles. 
Hind tibiae of female not ciliate. Third vein bristly about halfway 
to small crossvein. Hind and apical crossveins subparallel. Last 
section of fifth vein distinctly more than half as long as preceding 
section. 

PLAGIMASICERA PSTIOLATA, new s^es. 

Length of body, 6 mm.; of wing, 4.25 mm. One female, Chosica, 
Peru, about 2,800 feet, indoors, June 21, 1913 (Townsend). 

Facial plate and cheeks sflvery-gray. Parafrontals pale old-gold 
poUinose, parafacials and ocellar area with tinge of same. Frontalia 
fulvo-testaceous. First two antennal joints and broad base of third 
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clear liglit rufous, rest of third joint and all of arista black. Palpi 
fulvous. Mesosoutum and scutellum silvery, with very faint tinge 
of golden; two narrow median and two heavy interrupted outer 
vittae. Venter and tip of anal segment light rufous. Tergum of 
abdomen abming black or dark brown, with basal half of segments 
two to four silvery-white poflinose. black. Wings nearly 

dear. Tegulae watery-white. 

HoZofe/ye.—Cat. No. 19433, U.S.N.M. TD 4165. 

PROTOGONIOPSIS, new genus. 

Omolype.—Protogoniopsis arida, new species. 

Differs from Protog<mops by the thickly hairy eyes of female, only 
one row of frontals outside the strong descending row, arista genicu¬ 
late and thin on tip, oceUars weak, pair of median maiginal macro- 
chaetae on first abdominal segment. Ocdlars divaricate-prodinate. 
Second arista! joint very long, over one-third as long as diird joint. 
Proboscis fleshy, not corneous, not as long as head-height. Female 
front in middle one-half head-width. Two prochnate and two recli- 
nate fronto-orbitals in female. Farafrontals, parafacials, and cheeks 
with short black bristles, those of parafacials in four quite regular 
rows. Facialia sparsdy ciliate with strong bristles. Parafacials 
very wide, wider &an facial plate. Frontal bristles descending low 
and very obliqudy. Apical scutellar pair of bristles decussate, next 
pair extending one-third way over third abdominal s^ment. No 
discal macrochaetae on abdomen; first two s^ments each with 
median marginal pair. Hind tibiae pectinate, with long spine near 
middle. 

Seems allied to GoniopTiana oi Australia. 

PROTOGOinOPSIS ABIDA^ new species. 

Length of body, 9 mm.; of wing, 7.5 mm. One female, Goatherd 
Camp, Chosica Canyon, above Chosica, Peru, about 6,000 feet, on 
bare ground, June 7,1914 (Townsend). 

Blackish in ground color, silvery to cinereous pollinose; abdomen 
submarmorate. Face and cheeks duU silvery-whitish; front with 
brassy tinge. Frontalia and first antennal joint brownish, second 
antennal joint and palpi pale rufous, third antennal joint and arista 
black. Thorax silvery, lowing four subequal black vittae and a 
fifth one behind suture. Scutellum testaceous, silvery pollinose, 
bladddi on base. Abdomen silvery-marmorate, with suggestion of 
brassy in some lights. blackish, middle and hind tibiae largely 
rufous. Wings nearly clear. Tegulae nearly white. 

Hohtype.—C&t. No. 19434, U.S.NJiI. TD 4274. 
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ECHINOMASICERA, new genus. 

♦ 

Genotyfe.—EtMnomasicera b/ysfnx, new species. 

Differs from Masicera in male possessing two strong proclinate. 
orbitals, faoialia strongly ciliate, hind tibiae cUiate, and abdomm 
thickly set with subspinelike macrochaetae on disk of second and all 
of third and anal s^ments. 

Differs from Blepharipega by the male orbitals, arista strongly 
thickened on basal third, strong proclinate ocdlar bristles, mde front 
at vertex nearly equal to eye-width, palpi but little broadened on 
apical two-thirds, frontals descending low, cubitus wdl removed from 
wing-margin, male claws hardly as long as last tarsal joint, four 
stemopleural and four postsutural bristles. 

ECHINOMASICERA HYSTRIX, new spedes. 

Length of body, 12 mm.; of wing, 11 mm. One male, Matuc^a, 
Peru, about 8,000 feet. May 1,1914, on foliage (Townsend). 

Black; whole head lightly silvery-white poUinose, changing to dark 
according to light incidence. Palpi black, faintly obscure reddish- 
fulvous on tips. Antennae deep black. Frontalia dark brown. 
Mesoscutum very thinly poffinose, three narrow vittae in middle, 
broad broken one on each side. Scutdlum obscure reddish-fulvous, 
black on base wd sides, tinged with black on disk. Abdomen 
obscTjre dark rufous on outer third of second segment. 'Wings sub- 
hyaline, faintly smoky throughout, yeiHow-fuscous on base narrowly 
following the veins. T^ulae watery-fuscous, narrow maigins 
blackish. 

Hohtype. —Cat. No. 19436, U.S.N.M. 

This species greatly resembles in general appearance BlepTuiripeza 
moniagna Townsend and Fdbridopsis Tvysisrix Townsend, which are 
respectively from TJruhuasi and Oasahuiri, in the south Peruvian 
montanya. 

BELVOSIOMIMA, new genus. 

Genotype. — Bdvodomimafosten, new species. 

Differs from Triachota as follows: Whole body very much broad¬ 
ened. Vertex much exceeding one-third of head-width, but less than 
one-half same. Facial depression of female deeper, that of male 
greatly deepened. Cheeks fully one-half eye-height in female, those 
of male about two-fifths same. Anteimae longer, the third joint of 
male heavily bulged on upper edge at base. Arista longer, broadly 
flattened all way to tip. Epistoma of male narrowed, with dope of 
45° from plane of dypeus. Palpi heavier. Head bristles stronger. 
Claws of both sexes are short. Front as well as all tarsi of female 
broad, and heavily thickened. 
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BELVOSIOMIMA FOSTERI, new species. 

Length of body, 11 to 12 mm.; of -wing, 8.5 to 9.75 mm. Two 
females and one male, Sapucay, Paraguay, February (W. T. Foster). 

Rufous in general groimd color. Head luteous, including frontalia, 
the whole of face silvery-white, the front and cheeks showing less so. 
Antennae and palpi rufous, the third antennal joint shaded with 
blackish on upper edge and tip especially in male. Mesoscutxun 
blackish except hind margin, thinly yellowish-gray pollinose, with 
four vittae, and a fifth one behind suture. Scutdlum more or less 
completely luteous or rufous. Abdomen thickly pale gold pollinose 
on whole of anal segment and very narrow bases of second and third 
segments, the pollen of third extending more thinly over aU of seg¬ 
ment except a broad hind border, varying with light incidence, and 
that of second similarly stUl more thinly extended. dark 

brown, tarsi black. Wings shghtly infuscate, tegulae very pale 
yellow. 

Hohtype. —Cat. No. 19607, tr.S.N.M., female. 

Family CROCUTIDAE. 

CALPODOMYIA, new genus. 

Genotype.—Calpodomyia linearis, new species. 

Very small. Female only described. Eyes very large, taking up 
nearly the entire area of the head in profile, only the front showing as 
a rim outside their borders; bare, descending even lower than 
vibrissae. Parafacials and che^ linear. Front and face of equal 
width, conspicuoudy less than eye-width, about four-fifths of same. 
A well-marked median fadal carina present, formed like a ridge of a 
roof. Oral margin cut off, inverted broad V-shape, the median notch 
higher than vibrissal insertion, the carina running uniformly from 
notch to insertion of antennae. Antennae dosely approximated, 
inserted above eye-middle; second joint short, third about three and 
one-half times as long as second. Arista thickened on less than basal 
half, microscopically short-pubescent. Frontalia broad, normally 
occupying fuUy one half width of front. Frontal and facial profiles 
both curved or bulged, the former more prominent. Weak pair of 
proclinate ocellars. Two proclinate and two reclinate fronto-orbitals. 
Two verticals, the outer one weak. Frontals descending to base of 
third antennal joint. Proboscis very short; palpi short, widened 
apicalLy. Facialia with about three short bristles above vibrissae, 
peristomals about same number and size. Scutellum subtriangular, 
with three lateral macrochaetae, the hindmost longest and divaricate; 
no discal, no apical. Macrochaetae of abdomen only marginal. 
Femora rather broad; daws very short. Apical cell dosed in margin, 
ending just before wingtip. Cubitus cmwed, without wrinkle. Hind 
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crossvein in middle. Third vein bristly to small crossvdn. First 
vein baxe. No costal spine. Probably related to the Tlnyptocerar- 
tinae. 

CALPODOMYIA UNBASIS, new species. 

Length, of body, 2.26 to 2.5 mm.; of wing, 1.75 to 2 mm. Two 
females, Mayaguez, Porto Rico, November 18, 1912, reared from 
larva of Oalpodes efhlius Cramer (C. W. Hooker), through R. H. Van 
Zwalenwenberg. Porto Rico No. 5071. 

Brown to blackish. Head silvery, frontalia and antennae brown¬ 
ish to blackish; parafrontaJs black, thinly silvery. Palpi obscurely 
rufotestaceous. Scutellum dark testaceous. Thorax thinly poUi- 
nose; four vittae very faintly showing anteriorly, the outer ones 
broader. Abdomen showing pollen on bases of s^ments two to four, 
narrowly on two, widely on four. Legs brownish. Wings clear. 
Tegulae tawny-whitish. 

Holotype, —Cat. No. 19436, U.S.N.M. 

Family MINTHOmAE. 

NJEOMETACHAETA, new genus. 

Genotype.—Neometachaeta polUa, new species. 

DijflFers from description of Metachaeta as follows: Male only 
described. Third anteimal joint three and one-half times as long as 
second. Arista thickened on hardly over basal half, basal joints 
short. Ocellar bristles present. Parafacials about one-fifth as wide 
as facial plate. Face only slightly receding, profile of parafacials 
a little convex. Cheeks about one-third eye-height or somewhat 
less. Palpi subcylindrical, but slightly thickened at tip. Proboscis 
short. Male front at vertex about one and one-third times eye- 
width. Male with two reclinate inner fronto-orbitals; two verticals; 
five or six weak short proclinate outer fronto-orbitals, the posterior 
one approximated to the posterior inner orbital, the anterior one just 
in advance of the low^t frontal; five or six downwardly directed 
facio-orbitals in line with frontal row, not in exact line with outer 
fronto-orbitals. Two stemopleurals and three postsuturals. Scutel¬ 
lum with apical pair, and two lateral pairs of which the posterior is 
very strong. Abdomen elongate-conical. Abdominal macrochae- 
tae weak; segments one and two with a lateral, two and three with a 
median marginal pair, three with a lateral marginal pair, four with 
marginal row. Gaws of male a little shorter than last tarsal joint. 
Costal spine vestigial. First vein bristly on its proximal half, third 
bristly nearly to small crossvein. Petiole of apical cell about as long 
as hind crossvein; latter crooked and nearer to small crossvein than 
to cubitus, which causes last section of fifth vein to be over half as 
long as preceding section. Cubitus angular, with pronounced wrinkle; 
apical crossvein deeply bent in at base. Third vein ends halfway 
between second vein and wing tip. 
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HBOMBTACHABTA FOUTA, new spMles. 

Length of body, 4.5 jnjn.; of ■wing, 3 xnm. One male, Chosica 
Canyon, above Chosica, Peru, about 4,000 feet, April 4, 1913, on 
ground (Tcwnsend). 

Whole head silvery-white, including occiput. Prontalia velvet- 
bro’vm. Palpi and second antennal joint rufous, rest of antermae 
blackish. Thorax and scuteUum silvery-white, with two broad pol¬ 
ished black vittae which extend on sides of scuteUum. Abdomen 
polished black, with three narrow equal silvery-white fasciae of poUen 
on bases of second to fourth segments. Venter and femora thinly 
silvery, rest of legs blackish. Wings clear, deeply smoky-blackish on 
humeri, costal, subcostal and marginal cells. Tegulae pure white. 

floZo^pe.—Cat. No. 19437, U.S.N.M. TD 4143. 

PSEUDEUANTHA, new genus. 

Genotype. — Ps&udetiwnffia lineMi, new species. 

Differs from Euanffm as foUows; Arista bare, longer. No distinct 
facial Carina. Eyes of female quite thickly hairy. Second antennal 
joint dongate, third joint about twice as long. Vibrissae on oral 
mar gin. Front tarsi of female like the others, not thickened or com¬ 
pressed. No costal spine, apical ceU more attenuate distally, cubitus 
a-little nearer hind margin of ■wing. 

This genus was labeled many years ago by Mr. Martin L. lineU, add, 
department of insects. United States National Museum, as Ps&ud- 
emnOia, a manuscript name. lineU’s name is adopted and the 
spedes is named for him in recognition of his fine sense of discrimina¬ 
tion and just concepts of muscoid genera, as sho-wn by the unpublished 
determinations of United States National Museum material made 
by him in this group. 

FSEUDEUASrraA LmEUn, new spedes. 

Length of body, 12 mm-; of ■wing, 9.6 mm. One female, Tehuan¬ 
tepec (Sumichrast). 

Black, with silvery poUen. Entire head pollinose except the 
blackish frontalia and anteimae; palpi rufous, with fulvous tips. 
Thorax, scuteUum, and pleurae poUinose; two narrow black vittae 
in middle of mesoscutum before suture, and two heavier ones on each 
side continued indistinctly behind suture. Second and third abdom¬ 
inal segments broadly poUinose on base, except in middle, where the 
poUenband fades or narro-ws, the poUen similarly continuing on venter. 
Front femora silvery on the outside. Wings deeply yeUow on oblique 
antero-basal area, taking up a Uttle less space than the. large deeply 
smoky area extending from fifth vein obliquely to costa and wing tip; 
the veins in the yeUow area are yeUo^wish, but change to brown in the 
smoky area; anal area behind fifth vein subhyaline. Tegulae white. 

Hohtype.—CaA,. No. 19438, U.S.N.M. 
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MINTHOPSIS, new genus. 

‘ Genotype.—MintTiopsis vittata, new species. 

Differs from Mintho as follows: 

Female .—^Parafacials with microscopic hairs. Cheeks two-fifths 
eye-height or rather more. Vibrissae decussate on extreme tips, in¬ 
serted well above oral margin. Second antennal joint elongate, the 
third joint only three or at most four times as long as second. Padalia 
ciliate. Arista nearly bare, thickened hardly over one-third way, 
second joint hardly twice as long as wide. Ocellar bristles present. 
IVontals descending lower. Front much wider than one eye; 
frontalia very broad, nearly or quite equilateral. Eyes distinctly and 
rather. thicHy short-hairy. Head scarcely wider than thorax. Two 
sternopleural bristles only. No discal macrochaetae on intermediate 
abdominal segments; no median on segment one, a lateral on seg¬ 
ments one to three, median marginal pair on two and three, discal 
and marginal on anal segment. Abdomen short. Front tarsi moder¬ 
ately swollen subcylindric, not so flattened laterally; all metatarsi 
very long; all claws short, the front ones modified. Apical cell closed 
distinctly before wingtip. Cubitus rounded, without stump or wrinkle. 
Hind crossvein nearer to cubitus than to small crossvein. 

Male .—^Differing from the female as follows: Second antennal 
joint very short; third very long, reaching vibrissae, about six or 
seven times as long as second. Arista subgeniculate, thickened fuUy 
halfway or more; second joint very long, about four times as long as 
wide. Facialia not so strongly ciliate. Eyes almost bare, with only 
very sparse hairs, mostly above and almost imperceptible. Para- 
frontals narrower, but frontalia about same width. Parafadals nar¬ 
rower, appearing more elongate. Vibrissae nearer to oral margin, 
weaker, barely or not decussate. Frontals not descending so low, 
weaker. Three sternopleural bristles, the third being below the front 
one of the other two. Cheeks hardly one-third eye-height. Middle 
metatarsi longer than others, daws all short, the front ones normal; 
tarsi all slender. Abdomen and whole body much narrowed, in¬ 
cluding head. A median marginal pair of macrochaetae and one 
lateral on segments one to four. Apical cell closed in wingtip. Hind 
crossvein in middle between cubitus and small crossvein. 

This is probably one of the most notable cases of sexual differentia¬ 
tion in the superfamily, so far as characters that are ordinarily of 
generic value are involved. 

MINTHOPSIS VITTATA, new ^pedea. 

Length of body, 5 to 6.5 mm.; of wing, 4 to 6 mm. Four females 
and two males, Huariaca, Peru, high montanya of the Eio Huallaga 
canyon, about 10,760 feet, December 20 and 21, 1913, on foliage 
(Townsend). 

81022*^—Proc.N.M,vol.49—15-^27 
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Female. —^Blackish, silvery poUinose, largely golden above. Cheeks 
and occapnt silvery-white, former often tinged with brassy in front, 
facial plate brassy-sUvery, parafadals and parafrontals deep golden, 
frontalia and antennae vdvety-black or dark brown, antennae 
obscTirely fvdvons on base of third joint, palpi fulvous. Mesoscutum 
deeply poUinose with pale gold, to golden-whitish, leaving two very 
broad vdvet-black vittae which do not reach scutellum. Pleurae 
silvery-white, with slight marmoration. Scutellum and abdomen 
dull ashy-gold, with marmorations in two mediobasal spots on seg¬ 
ments two to four and a posterolateral spot on segments two and 
three. Venter dnereous. Femora fulvous, faintly silvery, blackish 
on tips; tibiae pale rufous, tarsi blackish. Wic^ clear; tegulae 
watery-whitish, hind scale with tawny or obscure tinge. 

M(de .—^Fadal plate deep golden, extending on cheeks. Antennae 
wholly black. Abdomen more thickly pale gold pollinose, with broad 
blackish hind borders to aU segments, these being connected by a 
narrow median vitta of blackish. Venter pale golden. Tibiae all 
black except rufous tioge on middle of intermediate and hind pairs. 

Holotype. —Cat. No. 19439, U.S.N.M., female. TD 4206. Allotype, 
male. Paratypes, male, TD 4213; females, TD 4205, 4219. 

NEOMINTHOPSIS, new genus. 

Genotype.—NeominOwpsis discdlis, new species. 

Differs from Wm£hopsis as follows: Facialia dilate only one-third 
way up. Parafadals bare. Cheels hardly over one-fourth eye- 
hdght in female. Eyes distinctly but very thinly hairy. Long erect 
discal bristles on intermediate abdominal segments. Anal segment 
with marginal, submarginal, and discal transverse rows, and an 
anterior discal pair of bristles. Median marginal pair on segment one. 
Three stemopleurals and three postsutura^. Female tarsi normal, 
front ones with long daws, metatarsi not unusually long. Legs not 
elongate or slender. Apical ceU open just before wingtip. 

KBOMmrTHOPSIS SISCAUS, new spedes. 

Lei^h of body, 6.75 mm.; of wing, 6.5 mm. One female, Pacha- 
cayo, Peru, about 12,000 feet, on flowers of Eupatorium, sp., March 27, 
1913 (Townsend). 

Strorgly resembles Minthopsis viMaia, differing in coloration from 
description of that spedes only as follows: Silvery pollinose, without 
distinct tinge of golden. Antemae wholly black. Scutellum silvery, 
the aides blackish. Abdomen silvery, with broad irregular black 
median vitta which spreads more or less along bind margins of 
segments one to three, invading base- of anal segment in middle. 
Legs black, femora silvery on outside. Wings faintly tinged with 
smoky-ydlow. Tegulae pale yellow, hind scale white on disk. The 
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pollen of thorax and abdomen shows a sn^estion of brassy in some 
lights. No marmoration on abdomen. 

Holotype. —Cat. No. 19440, II.S.N.M. TD 4138. 

EPIPHANOCERA, new genus. 

Genotype.—EpipTumocera costoHis, new species. 

Differs from Neominihopsis as follows: Front at vertex slightly 
narrower, about one-third head-width in both sexes. Frontalia not 
quite so broad, a little wider than one parafrontal in female, slightly 
wider in male. Facialia bare. Antennae considerably heavier, 
nearly alike in both sexes, slightly longer in female than in male; 
third joint gently rounded apically, with slight angle on upper 
apical comer. No discal abdominal macrochaetae in either sex, 
even on anal segment. Cheeks'nearly one-third eye-height in both 
sexes. Palpi widened and flattened, upper surface smooth and 
nearly bare. Wings conspicuously broader, apical cell ending in 
exact wingtip. Legs, especially tarsi, more slender. Claws short in 
both sexes, and both with two proclinate fronto-orbitals. Female 
without piercer. 

EPIPHANOCBRA COST^AUS, new species. 

Length of body, 6 mm.; of wing, male 5 mm., female 6 mm. One 
female and three males, Huariaca, canyon of the Kio Huallaga, Peru, 
about 10,750 feet, December 20 and 21,1913, on foliage (Townsend). 

Black, rather shining. Head silvery pollinose, the parafrontals 
with a faint golden tii^e which is a little more marked in male. 
Frontalia and anteimae soft black. Palpi pale fulvous, with silvery 
sheen. Thorax silvery; -with two heavy broad black vittae on 
mesoscutum, each showing a short pollinose line just in front of 
suture; scutellum blackish. Abdomen polished black, the bases of 
last three segments rather broadly silvery-white -with interruption 
on median line, the pollen with golden shade in male. Legs blackish, 
tibiae brownish. Wings dear, except fuscous costal area extending 
from costal spine to end of second vein. Tegulae pearly translucent 
whitish. 

Holotype. —Cat. No. 19608, U.S.N.M., female. TD 4218. Allo¬ 
type, male. Paratypes include TD 4210, male. 

RHOMBOTHYRIOPS, new genus. 

Genotype.—RTmrihoQvyrwps degans, new species. 

Differs from Brauer and Bergenstamm’s description of Ehxmbo- 
dvyria as follows: Arista practically bare, with only the most micro¬ 
scopic pubescence. Antennae of female reaching two-thirds way to 
oral margin, those of male about five-sisths way. Third antennal 
joint of female nearly four times as long as second, that of male about 
five times as long. Costal spine very short, but visible. Abdominal 
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macrodiaetae only Abdomen of male mucb. naxrower 

than that of female. 

Closely similar to Minihopsis viMata in both structure and color, 
and evidently related to that genus, but generally more slender in 
form and legs much more elongate, besides the following characters: 
Second aristal joint of female barely twice as long as wide, that of male 
fully three times as long as wide. Front of male about width of one 
eye, that of female about one and one-fifth times eye-width. Male 
frontalia wider than those of female. Male parafrontals narrower 
than those of female; male parafacial plane practically parallel with 
the longitudino-vertical plane of head. Eyes very thMy short-hairy 
in both sexes, slightly more so in male, b are below in female. Vibrissae 
inserted well above oral margin in both sexes; the facial plate very 
dongate and nearly equilateral. In front view the male facialia- 
crests are quite in line with inner border of eyes. Facialia dliate to 
wdl above middle in both sexes, more strongly so in male. Face 
and front nearly equal in width, former slightly wider, latter slightly 
narrowed at vertex. Prodinate ocellar bristles present. Eyes 
dscending as low as vibrissae in male, well short of same in femde. 
Cheeks of female about one-third eye-hdght, those of male about 
one-fourth same. Frontal bristles descending to base of third 
antennal joint. Three stemopleural and three postsutural bristles. 
No decussate scuteUar bristles, the long pair in middle divaricate. 
Abdominal segments one to three in both sexes with a median mar¬ 
ginal pair of macrochaetae, and one or two lateral marginal; bristles 
of anal segment marginal only, daws of both sexes short, practically 
alike. Legs long, metatarsi very long; front tarsi of female not 
noticeably swollen or modified. Apical cdl open dose to wingtip. 
Only two or three bristles at base of third vein. Hind crossvein 
decidedly nearer to cubitus in both sexes. 

RHOMBOTHYKIOPS BLEOANS^ new spedes. 

Length of body, 5 to 6.5 mm.; of wii^, same measurements. Two 
females and ten males, Huariaca, Peru, high montanya of the Rio 
HuaUaga Canyon, about 10,750 feet, on foliage, December 20,1913 
(Townsend). 

Pale golden poUinose, with wholly vdvet-black antennae and 
aaista, broad vdvet-black frontalia, two vdvet-black mesoscutal 
vittae of same width as frontalia, narrow blackish border to scutel- 
lum, and four broad velvet-black fasciae on abdomen occup 3 dng the 
hind half or so of the four segments. Cheeks and occiput paler, more 
silvery. Palpi fulvous, faintly smoky on tips. Male parafrontals 
invaded by the black from frontalia. Male scuteHum prevailing 
black; mesoscutal vittae appearing confluent behind suture in male 
in certain lights. Postscutellum wholly golden. The abdominal 
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fasciae narrow obKquely off laterally on front comers, and the 
mesoscutal vittae narrow off on inner hind corners. Abdominal 
fasciae with faint indication of bloom, which slightly dulls their 
luster. Pleurae and venter paler, brassy-silvery. Femora fulvous 
except tips, tibiae faintly reddish on middle, rest of legs velvet-black. 
Wings faintly smoky-tinged throughout. Tegulae pale yellow, pearly. 

Eolotyfe .—Cat. No. 19441 U.S.N.M., female. TD 4207. Allo¬ 
type, male. Paratype, male, TD 4208. 

L.ACHNOMMOPSIS, new genus. 

Genotype. — Lac%nommopsis armata, new species. 

Differs from description of Lachncmma as follows: Male only- 
Oral profile nearly or quite as long as frontal, the epistoma being 
much produced and occiput swollen below. Vertex one-third of 
head-width or slightly more, face below nearly one-half head-width. 
Very closely-set row of downwardly-inclined bristles on parafacials, 
beginning just inside line of frontals near end of same and extending 
to point on level with lower end of eye, closely approximated to 
facialia. Parafacials about one-fifth as wide as facial plate. Cheeks 
hardly one-third eye-height. Vibrissae inserted well above extreme 
oral margin, though latter varies with wrinkling. Eyes descending 
to bend of facialia, at which point the cilia of facialia stop. Antennae 
inserted far above eye-middle; third joint about four times as long 
as the slightly elongate second, perfectly straight and equilateral, not 
very wide. Arista thickened three-fourths or more to tip. Pro¬ 
boscis not as long as head-height; palpi subfiliform, not thickened at 
tip. Claws only a little elongate, the front ones more so than others. 
Abdominal macrochaetae only marginal, even on anal segment. 
Third vein spined halfway or so to small crossvein. Apical cell very 
narrowly open, almost closed in margin, ending conspicuously but yet 
only a httle before wingtip. 

LACHNOMMOPSIS ARMATA, new species. 

Length of body, 5.5 to 7 mm.; of wing, 4 to 5.5 mm. Foiu* males, 
Chosica, Peru, 2,800 feet, indoors; one January 20, two May 25, and 
one July 17, gfl 1913 (Townsend). 

Blackish, thickly cinereous poUinose, upper parts including para- 
frontals with faint brassy tinge to the pollen. Antennae and arista 
black, the second antennal joint more or less rufous. Palpi fulvous. 
Frontalia brownish, pollinose. Thorax with four moderately narrow 
nearly equal bladdsh vittae, the outer ones of the semicolon type, a 
linear median one behind sutme. Abdominal tergum marmorate. 
Legs black. Wings clear, bases pale yellowish. Tegulae tawny- 
whitish. 

Holotype.—CB.t. No. 19442, U.S.N.M. TD 4163. 
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HYPOCHAETOPSIS, new genus. 

Genotype.—EypoehoMopsis chaetosa, new species. 

Beloi^ with Hypodimta and PardhypoeTiaeta, differing from latter 
as follows: First vein bare. Apical ceff widely open, ending almost 
ia wingtip, only slightly before. Costal spine rather short. Cheeks 
of female hardly one-fonrth eye-height. Third antennal joint of 
female only three times as long as second. Face very receding, cheeks 
extremely short. Frontal bristles very long and heavy, very strongly 
decussate. Ocellar bristles widely divaricate, distinctly redinate. 
Outer verticals absent in female. Parafacials very narrow. Occiput 
swollen below. The inner of the two lateral scutellar bristles is very 
much longer than botji the outer one and the strongly decussate 
apical pair. Abdominal macrochaetae very long, strong,, subereot, 
discal and marginal on segments two to four. All the tarsi elongate, 
the front pair in female still more elongate than the others; tarsal 
joints much constricted basally, giving tarsi a strongly notched or 
very coarsely pectinate profile, especially marked in the modified 
front tarsi of female. Claws short in female. 

HYPOCBABTOPSIS CHABTOSA, new spedes. 

Lffligth of body, 6 mm.; of wing, 5 mm. One female, Huariaca, 
Peru, hi gh montanya of the Rio Huallaga canyon, about 10,760 feet, 
on foliage, December 21, 1913 (Townsend). 

Entire head, thorax, and abdomen cinereous poUinose with a faint 
brassy tinge, even covering the frontalia. Antennae blackish, palpi 
fulvoTM to pale rufous. Four dusky vittae on mesoscutum, the inner 
pair sublinear and shorter than the outer, which are interrupted. 
Legs blackish, femora faintly poUinose, tibiae rufous except at base. 
Abdomen faintly marmorate. Wings very dilute yeUowish-fuscous, 
the smoky tinge not quite uniform. Tegulae faintly yeUowish- 
smoky, front scale limpid whitish. 

Holotype. —Cat. No, 19443, U.S.N.M. TD 4220. 

CHAETOPHLBPSIS, new genus. 

Genotype.—ChaetopTdepsis tarscHis, new species. 

Differs from Hypoehaeta as follows: Geno-orbital bristle low, 
crowded into margin of the hairy occipital area of cheeks, a second 
similar bristle just below it and approximated to it. Cheeks only 
about one-fifth eye-height. Face very receding. Third antennal 
joint only four times as long as second, small, narrow, equUaterah 
Arista thickened on basal third. No outer vertical bristle in female. 
Female front equilateral, about as wide as one eye. Eyes rather 
indistinctly short-hairy. Parafacials very narrow below, hardly 
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■wider than faciaha. Facial plate deeply sunken. Oral margin cut 
off, -Tibrissae on same. Frontalia not delimited by color from para- 
frontals, all equally poUinose. Cilia of facialia very sparse. Pro¬ 
boscis short and fleshy, palpi subcylindrical. Two stemopleurals and 
three postsuturals. No median macrochaetae on flrst abdominal seg¬ 
ment in female. Hind tami of female shorter than others, the hind 
metatarsi shortened and thickened.* Front tarsi of female not 
widened. Apical cell almost closed in mar^ a little before 'wingtip. 
Small crossvein nearly opposite end of auxiliary vein, hind crossvein 
well approximated to small crossvein, the last section of fifth vein 
about as long as preceding section. First vein bristly whole length. 
Costal spine small. No piercer in female. 

CHASTOPHLEPSK TAKSAUS, new epedes. 

Length of body, 6.5 mm.; of •wing, 4 mm. One female, San Rafael, 
Casma, Peru, April 1,1912, on cotton foliage during outbreak of Ala- 
hama argillacea (To'wnsfflid). 

Blackish in ground color, silvery-cinereous poUinose. Face and 
cheeks silvery-whitish. Whole front including frontalia poUinose, 
with pale golden tinge. PoUen of mesoscutum and scuteUum faintly 
golden. Thoracic vittae practicaUy obsolete, only a faint trace of 
hnear median pair in front. Abdomen also ■with faint brassy tinge 
to the pollen. Femora ■with faint bloom, tibiae reddish-fulvous, tarsi 
black. Wings nearly clear, faintly yeUow at stigma. Tegulae 
watery-white. 

Eohtype .—Cat. No. 19444, U.S.N.M. TD 4087. 

MICRONYCHIOPS, new genus. 

Genotype.—Micronyehiope aurescms, new species. 

Runs to Micronyc^ia in Brauer and Bergenstamm’s tables, but 
may be distinguished by the foUo'wing characters: Ocellar bristles dis¬ 
tinct but not large, proclinate. Proboscis shorter than head-height. 
Eyes hairy. Vibrissae above oral margin, latter produced. Female 
with inner and outer vertical bristles both strong, the inner ones 
decussate. Two proclinate fronto-orbitals in female, and two 
redinate inner ones. Frontals strong like orbitals and verticals, 
except anterior ones. Btont of female about equal to eye-width. 
Palpi long, slightly davate. Third antennal joint about two and 
one-half times second, latter hardly elongate. Arista thickened on 
basal third, basal joints short. Two stemopleurals and three post¬ 
suturals. ScuteUiun with two strong lateral macrochaetae, the 
posterior one longer; long strong apical decussate pair, same length 
as anterior lateral. Abdominal macrochaetae only maiginal, long. 
Segments three and four with marginal row, two 'with median marginal 


424 


PROOEBMN&B OP THE NATIONAL MUSEUM. 


rot. 40 . 


pair and oae lateral marginal, one with one lateral marginal. Front 
tarsi of female widened, hind tibiae not ciliate. Apical cell open in 
wingtip. Cubitus rounded, as near to hmd margia of wing as is the 
posterior end of hind crossvein, latter nearer to cubitus. No costal 
spine. First vein bare, third bristly only at base. 

MlCROinrcmO:gp AUSSSCEnSi new species. 

Length of body, 7 mm.; of wing, 6 mm. One female, Huancayo, 
Peru, about 10,500 feet, on foliage of Baccharis, sp., March 25, 1913 
(Townsend). 

Dark in groxmd color, pale golden poUinose. Head thickly poUmose, 
with pale gold tinge which is most marked on facial plate and para- 
frontals. Mesoscutum, scutellum, and abdomen quite as thickly 
pale gold poUinose; former with two linear median vittae stopping 
a little behind suture, and two interrupted outer vittae of the semi¬ 
colon type extending farther back. Abdomen submarmorate in a 
faint median vitta on first two segments, hind lateral spots to all s^- 
ments, and lighter median pair of spots on front margin of third and 
fourth segments. Femora and tibiae pale rufous or subfulvous, tarsi 
black. Wmgs practically dear. Tegulae very pale pearly-yeUowish. 

Holotype. —Cat. No. 19445, U.S.N.M. TD 4129. 

OESTROGASTROPSIS, new genus. 

Qemtype. — Oesirogasiropsismexicana, new species. 

Differs from Oestrogaster as foUows: 

Female. —^Front nearly one-fourth head-width, sides slightly bulged 
on middle. SmaU pair of oceUars. Face at vibrissae (space between 
eyes) hardly one-third head-width. Anteimae inserted on eye- 
middle. Parafrontals as wide as frontalia, or slightly wider. Para- 
facials about as wide as facialia. Outer verticals well developed, fuUy 
one-half as long as inner. The two proclinate fronto-orbitals are woU 
out of line of frontals. Three reclinato fronto-orbitals, the hind one 
weak. Three lateral scuteUar bristles, the hindmost reaching nearly 
or quite to base of third abdominal segment; a weak apical pair of 
divaricate bristles present, and a weak discal pair. Abdominal 
macrochaetae stronger, erect; second segment with median discal pair; 
third segment with four median discal in transverse line. Genital 
opening not pushed so far forward, being on apical two-thirds of abdo¬ 
men; intermediate segments comparatively little shortened ventrally; 
anal s^ment keelUke on median posteroventral line, rounded on pos¬ 
terior aspect. Two strong spines on middle of front aspect of middle 
femora. Hind tarsi slightly longer than hind tibiae. Apical cell 
almost closed, ending slightly before wingtip. Hind crossvein 
scarcely approximated to cubitus. Third vein, with two or three 
bristles at base. 
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OBST&OGASTROPSIS MBS3CAITA. new spedM. 

Leoglih of body, 6.5 mm.; of wiog, 6 mm. One female, San Bafael, 
near Jicaltepec, Veracruz, March 29,1896 (Townsend). 

Whole body silvery-cinereous, the face, orbits, and anterior half of 
parafrontals more silvery-whitish. Frontalia and antennae dark 
brown. Palpi rufous; legs blackish. Four blackish thoracic vittae, 
all interrupted. Base of scutellum rich shining brown. Basal abdom¬ 
inal segment nearly same brown, the hind borders of second and third 
segments with a dark shade in some lights. EZeel of anal segment 
pale rufous, venter and sides showing some rufous. Wings clear. 
Tegulae tawny-whitish. 

Holotype. —Cat. No. 19565, U.S.N.M. 

OESTROGASTRODES, new genus. 

Genotype.—OestrogasiTodes svmlis, new species. 

. Differs from Oesirogastrofsis as follows: 

Female. —Only two redinate fronto-orbitals, the hind one weak. 
The middle one of the three lateral scutellars is weaker, the hind one 
reaches barely to middle of second abdominal segment. No apical 
pair of scutellars. Third abdominal s^ment with only two median 
discals. Anal segment rounded on posterior aspect, the ventral 
keeled portion short and terminating in an angle behind as seen in 
profile. AH tarsi longer than tibiae, the hind ones conspicuously so. 
Apical cell open, ending distinctly before wingtip. Hind cross vein 
oblique, not perpendicular to fourth vein, conspicuously approxi¬ 
mated to cubitus. • Antennae inserted above eye-mid(fle. Arista 
pubescent. Proclinate fronto-orbitals set farther forward. 

OBSTROOASTJIODBS snCCUS. new species. 

Length of body, 6.5 to 7.5 mm.; of wing, 6 to nearly 7 mm. Two 
females, San Rafael, near Jicaltepec, Veracruz, Mexico, March 29*, 
1896 (Townsend), and Arajan, Panama, April 28, 1911 (A. Busck). 

Differs from Oestrogastropsis memcana Townsend in coloration as 
follows; Pollen sUvory-white, the upper parts with a more or less pro¬ 
nounced bright golden-yellow shade. The four thoracic vittae 
heavier, the middle pair confluent behind suture in a rectangular rich 
brown marking. Base of scutellum, all of first abdominal segment, 
and broad hind borders of second and third segments rich shining 
brown. Femora and front tibiae more or less yellow or ydlowish. 
Face and pleurae silvery-white. Antennae and palpi pale yellow, 
the third anteimal joint dusky apically. Wings faintly smoky, 
tegulae white. 

Holoiype.—C&t. No. 19609, U.S.N.M., Panama. The Veracruz 
specimen may prove to be a distinct form. It is the smaller, and 
shows in general duller coloriog. 
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ARGYREOMYIA, new genus. 

Genotype.—Argyreomyia hisekii, new species. 

Differs from Eemiargyra as follows: 

Mde .—^Front not as prominent, equilateral, about four-fifths as 
wide as one eye; parafrontab projected inward over frontalia on 
anterior half where they nearly meet, after the manner of Metopiops, 
posteriorly mei^ed with frontalia; only one proolinato fronto-orhital; 
faoialia bare; parafaoiab narrower, conspicuously narrowed below; 
eyes descending as low as vibrissae, cheeks very narrow; only three 
purs of frontab, if we except a decussate redinate pair bdbind them 
which appear as a third pair of reclinate fronto-orbitab but are in 
line with frontab. Face only a little widened from front, about one 
and one-half times vertex at widest. Main thoracic chaetotaxy 
same, but only two preacrosticHab; no dbcab on second abdominal 
s^ment. Abdomen narrower, longer, ovo-conioal. Hind tibiae 
sparsely pectinate, with longer bristle. Abdominal macrochaetae 
erect and long, anal s^ment with maiginal and discal rows. Abdo¬ 
men not thickly hairy. Third vein bristled to small crossvein; hind 
erossvem not so conspicuously approximated to cubitus. 

ARGYREOMYIA BITSCEXC, new spedee. 

Length of body, 8 mm.; of wing, about 6.76 mm. One male, 
Porto Bello, Panama, March 14, 1911 (Busck). 

Whole face, front, and noesosoutum bumbhed silvery-white; 
pleurae and outside of front femora abo silvery-white, but lacking 
the burnished effect; scutellum and abdomen silvery-white, not 
burnished, the first segment and rather broad hind margins of last 
three blackbh, the pollen of bases of s^ments with a brassy tinge 
succesrively broadening to anal segment, which b more than half so 
covered. Legs black. Palpi rufous. Antennae obscure, third joint 
Showing slight rufous shade, the whole covered with silver bloom. 
Wings clear, the costa tinged with smoky-golden. Tegulae white. 
The posterior half of frontalia b silvered like the parafrontab with 
which it is merged; the anterior half shows only as a brown line. 

Holotype. —Cat. No. 19610, U.S.N.M. 

Family LARVAEVORIDAE. 

EXORISTOPSIS, new genus. 

Genotype.—Exoristopsie setifera, new species. 

Differs from Exoristoides as follows: Third antennal joint abso¬ 
lutely straight on front border. Frontal bristles descending about 
to arista. Cheeks hardly one-fourth eye-height. Arista thickened 
on basal two-fifths, second joint not lorger than wide. Three 
stemopleurab. Front tarsi of female normal. First vein brbtly 
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■whole length, third vein bristly to or even beyond small crossvein. 
Apical cell ending about as far before wing tip as length of second 
antennal joint, open. Fourth vein rounded, only gently bent in 
after cubitus. Hind crossvein much nearer cubitus. A hairlike 
pair of ocellar bristles. 

BXOKZSTOPSIS SBTIFERAt new species. 

Length of body, 7 nun.; of 'wing, 5 inm. One female, Ghosica, 
Peru, about 2,800 feet. May 9, 1913, on flowers of MiJcmia, sp. 
(Townsend). 

Black, ashy poUinose, upper parts with pale golden tinge. Face 
rather silvery poUinose, parafrontals light golden poUinose. Front- 
alia dark brown. Antennae blackish, the articulation of second and 
third joints rufous. Palpi rufous, blackish on base. Thorax: show¬ 
ing four vittae, the outer ones slightly hea'vier than the inner. Tip 
of scuteUum paler. Whole upper surface very pale golden poUinose, 
the golden tinge increasing toward tip of abdomen; leaving only the 
thoracic vittae, first abdominal segment and lateral incisures of 
abdomen blackish, the tip of abdomen light rufo'us 'under the poUen. 
Legs black. Wings dear. Tegulae nearly white, the hind scale 
rather watery. 

Holotype.-^sA. No. 19446, U.S.NJM. TD 4150. 

ZYGOFRONTINA, new genus. 

Genotype.—Zygofrontma capUis, new species. 

Diflers from description of Azygohoihria only as foUows: Female 
only. Front at vertex considerably 'wider than eye, at anteimae 
nearly one and one-half times eye-width. Face below four-sevenths 
of head-'width. Facialia strongly cUiate nearly or qtiite halfway up, 
but short of the lowest frontals; latter descending below aristal 
insertion. Eyes very large, cheeks not over one-fifth eye-height. 
Third antennal joint about four and one-half to five times as long 
as second. Arista thickened on basal two-thirds, hardly as long as 
third antennal joint, basal joints each as long as wide. The weak 
apical pair of souteUar bristles is subereot, curved upward. Median 
maigmal macrochaetae of second abdominal segment vestigial, barely 
differentiated from the short bristly hairs. Claws not as loi^ as 
last tarsal joint, front tarsi not widened. Hind tibiae weakly cUiate. 
Fourth vein an^ar at bend.. Eyes thinly set ■with very tiiort and 
almost imperceptible hairs. 

ZVOOFROHTtHA CAPITIS, iw spedea. 

Xiength of body, 7 mm.; of 'wing, 5 mm. One female, San Rafael, 
Casma, Peru, on flowers of Asdepias mrasscmca, April 3, 1912 
(Townsend). 
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Pace and oteeks silvery, parafrontaJs deep brassy, frontalia and 
first two antennal joints brownish; third antennal joint rufous- 
orange on basal half, insensibly merging into the blackish of distal 
half. Occiput cinereoTis. Thorax, soutellum, and abdomen thickly 
brassy-cinereous poUinose; leaving five blackish vittae, the throe 
inner ones narrow, the median obsolete in front of suturo, the outer 
ones heavier. Soutellum showing faintly testaceous apioally through 
the pollen. Abdomen with a submarmorate eflioct; first segment 
blackish; median vitta, hind borders of second and third segments, 
and pair of spots on same showing blackish according to lights. Legs 
black. Wings clear. Tegulae watery-white. 

Edotype. —Cat. No. 19447, TJ.S.N.M. TD 4091. 

PUNAMYIA, new genus. 

Genotype.—Punamyia iransitioTialis, new species. 

Differs from Erigonopsis as follows: 

Female. —Only two procHnate orbitals. Basal arista! joints both 
short, no longer than broad. Epistoma normal, not of the dolicho¬ 
cephalic wedgelike type. Cheelm with bunch of four or five geno- 
orbitals in middle, on edge of occipital area next groove. Parafacials 
with oblique irregular row of weak bristles extending from frontals 
to lower comer of eyes, the lowest stroiger. Cheek grooves very 
broad anteriorly. Palpi longer than anteimae. Proboscis hardly 
as long as head-height. Joints three to five of front tarsi slightly 
widened, the fifth more distinctly so. Costal spine strong, double. 
Apical crossvein bent in apioally as in Oopecrypta. Hind crossvein 
removed from apical crossvein by a distance equal to three or four 
times the length of small crossvein. 

PUETAMXIA TRAlTSrnOITALIS, nevr species. 

Length of body, 7 mm.; of wing, 6 mm. One female, Oroya, Peru, 
over 12,000 feet, Mardii 7, 1913 (Townsend). 

Blackish, brassy-cinerous pollinose, subshining. Head obscurely 
colored; the face and cheeks silvery in some lights, brassy-blackish 
in others; parafrentals more distinctly brassy. Second antennal 
joint rufous, palpi rufous with black tips. One heavy median vitta 
on thorax, an interrupted one on each side. Soutellum broadly 
testaceous on border. Abdomen wholly dark ashy-brassy, shining 
with satinlike luster. Legs blackish, tibiae largely rufous. Wings 
lightly and evenly smoky. Tegulae nearly white. 

Eohtype. —Cat. No. 19448, U.S.N.M. 

PAREPALPODES, new genus. 

Genotype.—Parepalpodes rimacensis, new species. 

Differs from description of characters of Huascaraya only as follows: 

Female. —^Abdomen more oval than rounded, not wider than thorax. 
Second and third front tarsal joints not quite so widened. Para- 
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facials more hairy, cheeks more brislily. Parafacials proportionatdy 
wider. Possesses a very distinct facies from Hvascarwya, yet, so far 
as detailii^ the actual characters goes, the same description would 
apply to, both genera if not minutely drawn as to degrees of develop¬ 
ment of the various characters. The genotype almost exactly simu¬ 
lates Epalpodes rimacensis Townsend. Differs from Epalpodes in 
lacking ocellar bristles. 

PASSPALPODES SIMACSESIS, mm siedes. 

Length of body, 8.75 mm.; of wing, 7.75 mm. One female, Matu- 
cana,.Peru, about 8,000 feet, August 16, 1913 (Townsend). 

Differs from descriptions of Epalpodes equatoridlis and rimacensis 
as follows: Fifth thoracic vitta indistinct, obsolete m front of suture. 
Legs rufous, tarsi black. Abdomen rufous; the pale golden poDi- 
nose vitta expandmg over posterior half of anal segment, the anterior 
half of anal segment black instead of posterior part of third segment; 
the second and third segments with broad median blotch of black 
forming a wide heavy black vitta, on which the broad but narrower 
pollinose vitta is laid. Lateral edges of abdominal teigites blackish 
along median line of venter. Tegulae watery-yellowish, tinged with 
fuscous. 

Eohtype.—Cat. No. 19449, U.S.N.M. TD 4178. 

EUEPALPODES, new genus. 

Genotype.—Euepalpodes arcuatus, new species. 

Diffore from Euepalpus Townsend in the following characters: The 
second and third antennal joints are equal; proboscis but little longer 
than head-height, stout but not fleshy; cheeks fully two-thirds eye- 
height; front tarsi of female a little dilated. Parafacials at narrowest 
hardly os wide as length of second antennal joint. Abdominal chae- 
totaxy somewhat different, the third segment with submaagmal 
median short pair in addition to marginal row. Abdomen quite 
broad-oval, anal segment showing rather strongly arcuate anterior 
border. No vestige of palpi, not even bristlets. Strong ocellar 
bristles. Basal arista! joints short. Eyes bare, and parafacials 
pilose. The form of last two abdominal segments approaches that 
of Signosoma and allies. Comes near Parepalpus, but has two pairs 
of median marginal macrochaetae on second segment. 

EUEPALPODES ARCUATUS, new species. 

Length of body, 11 mm.; of wing, 9.5 mm. One female, Uruhuasi 
Bridge, San Gaban Canyon, Peru, about 6,500 feet, February 3, 1910, 
on flowers of BacchaHs, sp. (Townsend). 

Differs from description of Euepalpm flavica/ada Townsend as 
follows: Cheeks and parafacials with brassy-gray hairs. Frontalia 
fulvous to lufous. First two antennal joints rufous. Scutellum 
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rufous, thinly silvery. Abdomen lining brovm, witihout pollen on 
first three segments; anal segment wholly cupreous-cinereous polli- 
nose, showing thickly so in oblique view. Iiegs black, tibiae slightly 
reddish. Wings subhyaline, tawny at base. Both scales of tegulae 
reddish-smoky. 

Holo^/f e.—Cat. No. 19453, U.S.N.M. TD 3949. 

AGICUPHOCERA, new genus. 

Genotype. — Agi&ipTwcera nigra, new species. 

Differs from Oup'hocera as foflows: Third antennal joint one and 
one-third to one and one-half times as long as second in both sexes. 
Abdomen broad, elongate, nearly as long as wings. Parafacials 
broader. No vestige of palpi. Both sexes may at once be distin¬ 
guished from Oup'hocera by the fact that the second antennal joint 
is never as long as third; in Oup’hocera the second is longer than 
third in female, and at most equal to third in male. The genus comes 
near THchophora in external characters, but may be known by the 
broad-elongate abdomen. It is much like Micropalpus in buM, but 
the eyes are bare and the fourth vein is continued in a wrinkle. 

AGICXTPHOCEBA NIGRA, new species. 

Length of body, 12.5 to 14.6 mm.; of wing, 10.76 to 12,25 mm. 
Three males and three females, Chosica, Peru, about 2,800 feet, on 
flowers of Bacc'haris, sp., December 4 and 9,1913 (Townsend). 

Black. Head silvery-white poUinose; parafrontals thinly so, the 
dark ground color showing through, giving a faint brassy effect. 
Epistoma pearly-straw color, clypeus same with silvery-white bloom. 
Frontalia shading from luteous anteriorly to testaceous behind. 
First two antennal joints deep rufous, third joint and arista wholly 
black. Occiput cinereous, beard yellowish. Thorax thinly dusted 
trith brassy-cinereous, leaving five ill-defined vittae. ScuteUum 
testaceous, blackish on base. Abdomen whoUy shining, varying from 
narrowly obscure rufous-brown on sides to deep black. Legs black, 
front femora poUinose on outside. Wings very faintly tinged with 
smoky throughout. Tegulae deep fuscous, 

EoTotype. —Cat. No. 19451, U.S.N.M., female. TD 4192, Allo¬ 
type, male. Paratypes include TD 4191, female; and TD 4193, male. 

NEOARCHYTAS, new genus. 

Genotype.—Neoarchytas wicmbarica, new species. 

Differs from Archytas as foflows: No ocellar bristles. Second 
antennal joint not longer than third, about as long as third in female 
but shorter than third in male. First and second aristal joints hoth 
well elongate. Third anteimal joint in female of nearly equal width, 
rounded apically,. 8tra%ht on front and hind borders; that of male 
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wider and conspicuously convex on front border. Palpi only sli^tily 
widened apically, not so strongly bent at tips. Proboscis about one 
and one-tbird times bead-height. Parafacials and cheeks without 
pile, with black bristly hairs. Eyes bare. Body narrowed. Female 
abdomen slightly swollen, male abdomen same width as thorax. 
Front tarsi of female not widened or dilated. Third vein bristly 
halfway or more to small crossvein. 

nSOASCEnrTAS INAMBAmCA, new species. 

Length of body, 7 to 10 mm.; of wing, 6 to 8.6 mm. Seven females 
and eight males, junction of the Yahuarmayo and Inambari rivers, 
about 1,700 feet, February 11, 1910, on foliage in openings and along 
edge of tropical rain-forest (TownsSnd). 

Face, cheeks, and borders of parafrontals pale golden-silvery poDi- 
nose, the cheeks and frontal parts more distinctly golden, extendmg 
on frontalia; the orbits of parafrontals in male more blackish. Disk 
of parafrontals of female polished metallic greenish-black, bare; that 
of male usually with purplish luster near vertex and thinly golden 
poUinose in front. Frontalia rich brownish-ocher in direct view. 
Anteimae black, articulations obscurely rufous, or first two joints 
and broad base of third rufous. Palpi fulvorufous. Occiput golden- 
ashy, with gold-gray beard. Thorax deep polished metalhc purplish- 
black, with golden pollen only in front, where the beginnings of a 
median pair of linear vittae are visible. Scutellum about same color, 
but faintly poUinose. Abdomen of female showing first segment 
purplish-black, second and third segments subopaque olive-greenish, 
anal segment polished metallic dark green; that of male all most 
highly polished except first segment, the sides broadly dear light 
rufous to middle of third segment, rest deep dark metallic greenish 
with occasional suggestions of purplish. Legs black. Wings lightly 
smoky, more deeply so along costal border; alulae and tegulae dilute 
honey-yellow, the hind scale sometimes shading to whitish on disk. 

Holotype. —Cat. No. 19450, U.S.N.M., female. Allotype, male. 
Paratypes include TD 3953, female. 

MAKASINOCERA, new genus. 

Gmotyfe.—MaJcasmocera unguis, new species. 

Differs from AreJiytas as follows: 

Male .—Second antennal joint longer than third. Third anteimal 
joint extremdy moccasinlike in shape as seen in profile, very strongly 
convex on front edge, narrowed apicaUy. Second aristal joint very 
elongate, four or more times as long as wide. Cheeks three-fourths 
of eye-height. Scutellum with five pairs of marginal bristles, a 
decussate apical pair, and an erect subapical pair. Anal segment 
with marginal, submaxginal, and dbcal rows of macrochaetae. Front 
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claws fiilly twice as long as last tarsal joint, others nearly twice as 
long as same. Wings longer and narrower, the origin of apical cross¬ 
vein conspicuonsly nearer hind margin of wing than length of hind 
crossyein. 

The name is from the Algonkin word “mahasin,” commonly spelled 
moccasm in English. Notwithstanding that the above differences 
seem slight and evasive so far as putting them in words may go, this 
form can not possibly be referred to Archjtas even as a subgenus. 

MAEASmOCERA UNGUIS, new spwlai. 

Length of body, 13 mm.; of wing, 11.5 mm. Three males, Santa 
Eulalia, Peru, about 3,600 feet, on foliage, April 28,1914 (Townsend). 

Palpi fulvous, first two antennal joints rufous. Frontalia pale 
flavous anteriorly, rufotestaceous posteriorly. Parafrontals black, 
thinly silvery. Whole face and cheeks silvery-white. Occiput 
brassy-silvery, beard pale ydlow. Thorax shining black, thinly 
dusted with brassy-sUvery, more thickly brassy anteriorly and on 
pleurae. Scutellum dark shining testaceous. Abdomen dark shining 
rufotestaceous, a faint blackish median vitta showing. Legs blackish, 
front femora thickly brassy-silvery poUinose on outside. Pulvilli 
fuscous-yellowish. Wings evenly lightly iniuscate, not yellow but 
deep ydlowish-fuscous at base. Tegulae deeply smoky. 

Hohtype. —Cat. No. 19462, U.S.NJd. The two paratypes include 
TD 4241. 

Family EXORISTIDAE. 

ANSMORILLA, new genus. 

Qenopype. — An&moriUa rufescens, new species. 

Differs from NemoriMa as follows: Female oifiy described. Dis¬ 
tinct facies. Hind tibiae without sign of ciliation or approach to it. 
Vibrissae inserted at point well removed from oral mai'gin. Third 
antennal joint broad, only one and one-half times as long as the 
second; second joint very elongate. Frontals descending low, below 
base of third antennal joint. Apical cell ending a very little before 
wingtip. Head rather broad and shortened, parafadals narrow. 
Discal bristles on intermediate abdominal segments. Ovipositor 
fleshy, telescoped. Deposits an elongate-elliptical flattened white 
macrotype egg, and evidently belong to the Exoristinae. 

AITBMORILLA RTTFBSCENS, new spedea. 

Length of body, 6 to 6.6 mm.; of wing, 5.6 to 6.76 Tnni. Two 
females, base of foothills near Lima, Peru, September 28, 1912, on 
foliage of Nicotiana, sp. (Townsend). 

Legs, palpi, and first two antennal joints light rufous; tarsi, third 
antennal joint, and arista blackish. Frontalia brown. Face and 
cheeks pale brassy-silvery, parafrontals more distinctly pale brassy. 
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Thorax, scutelluiu, and abdomen thickly poUinose -with pale brassy- 
silvery; mesoscutum showing four well-marked vittae, the inner pair 
a little narrower and shorter than the outer. Abdomen submar- 
morate, a median vitta and pair of largo spots showing more or less 
distinctly on segments two and three. Wings nearly dear, only 
very faintly tinged with fuscous, stigma smoky-ydlowish. Tegulae 
waxy-yellowish, the front scale whitish anteriorly. 

Sohiype.-O&t. No. 19464, U.S.N.M. TD 4097. 

ACEMYIOPSIS, new genus. 

Genotype.—Aeemyiopsis punensis, new spedes. 

Differs from Acemyia as follows: Female with four orbital bristles 
on each side. Cheeks of female less than one-fourth eye-height. 
Eyes practically bare, but furnished with very short sparse bardy 
distinguishable hairs. Third antennal joint hardly over one and 
one-half times second. Arista thickened on basal fourth. Front of 
female as wide as eye, face conspicuously widening. Strong pro- 
dinate pair of oceUar bristles. No outer vertical bristles in female; 
inner ones long and not decussate, straight. Proboscis short. Eyes 
of female descending hardly short of vibiissae, which are removed 
from oral margia. Frontal bristle descend very little bdow base 
of second antennal joint. Palpi sybcylindrical, short, slightly flat¬ 
tened, surmounted by several strong short bristles. Two stemo- 
pleurals and. three postsuturaJs. Scutdlum with strong decTissate 
apical pair of bristles, and two long lateral pairs. No discal macro- 
chaetae on abdomen. A median marginal pair on first segment, and 
one lateral marginal. Second segment with four long median maiv 
gmal, then two short bristly hairs on each side of these, then one 
long lateral. Third and fourth segments with marginal row of long 
macrochaetae. All the macrochaetae of abdomen and thorax are 
long, the anterior supra-alar and anterior postalar being the longest 
and strongest of the thorax and well curved. Claws of female as 
long as last tarsal joint. Apical cell very short-petiolate, ending far 
before wingtip. 

AC£]VIYIOPSIS PUI7EKSIS, new species. 

Length of body, 6 mm.; of wing, 4.75 mm. One female, Oroya, 
Peru, over 12,000 feet, on short herbage in Rio Mantaro Valley, 
March 6, 1913 (Townsend). 

Black. Facial plate and parafacials frosted-silvery, parafrontals 
and ocellar area golden. Frontalia very dark brown. Second anten¬ 
nal joint and palpi dear rufous, third joint and arista black. Occiput, 
mesoscutum, pleurae, scutellum, and abdomen thickly poUinose with 
dull light golden. Four narrow thoracic vittae, the outer ones of 
the seioaicolon type. Legs black, femora and tibiae pale brassy poUi- 
81022“—Proc.N.M.vol.49—16-^28 
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nose. Wings nearly dear, faintly smoky^-gray. Tegulae tamiy- 
white, the small front scale more nearly ■white. 

Holotype. —Cat. No. 19455, U.S.N.M. TD 4126. 

OSMEIGENIA, new genus. 

Genotype.—OSmeigenia chosica, new species. 

Runs to Pentamyia in Brauer and Bergenstamm’s tables, but 
apical scutellar setae are wanting. Facialia broad, crosts ciliate 
about or nearly halfway up with curved bristles that grow weaker 
in their upper extent. Eyes of female very sparsely short-hairy. 
Front and face of female absolutely equilateral, about one and one- 
fifth times eye-width. ParafaciaJs narrowing to a line just above 
vibrissae. Eyes descending fully to vibrissal angles; latter dosely 
approximated to the broad, cut-off and feebly prominent oral mar¬ 
gin. Second anteimal joint short, third reacMng almost to oral 
margin; arista thickened on basal half, becoming abruptly hairlike 
near middle, basal joints very short. Proboscis short and fleshy; 
palpi elongate, bowed, not stout but conspicuously thickened on tips. 
Frontal bristles descending to base of tMrd antennal joint, the pair 
opposite lunula decussate, next pair redinate; two strong redinate 
inner orbitals behind these, in line with same; two strong prodinate 
outer orbitals, -with two or three weak prodinate ones interspersed 
in row them; the strong ones not quite as strong as the anterior 
inner orbital, which is nearly equal to the inner vertical. Outer 
vertical bristle long, but weaker and diorter than inner. Strong 
prodinate-divaricate pair of ocellar bristles, about equaling outer 
orbitals. Frontalia very "wide, taking up fully half the -width of the 
front in middle. Antennae inserted well above eye-middle. Apical 
cell dosed in margin about as far before extreme ■wing tip as half 
length of hind crossvein. Fourth vein abruptly bent at rounded 
an^e, without stump or wrinkle. Hind crossvein nearer bend. 
Three strong lateral scutellar macrochaetao, and a weak short sub- 
discal pair. First abdominal segment with a median marginal pair 
of long macrochaetae; second with short weak erect discal pair 
hardly distinguishable from the bristly hairs, and four median mar¬ 
ginal long macrochaetae. Third segment -with fotir short erect 
median discal in transverse row, and margmal row of long strong 
macrochaetae; anal segment ■with complete transverse discal row of 
short erect macrochaetae, and marginal row of long ones. Three 
stemopleural and three postsutural bristles. Legs of moderate 
length; daws of middle and hind legs of female short but well devd- 
oped, those of front feet distmctly vestigial, the front tarsal joints 
quite normal and unmodified. The genus bears no close affinity 
■with MeigeTvia, but resembles that genus in type of reproductive 
habit and e^. 
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05mSI 6BII1A CHOSICA, new speclea. 

Lengtli of body, 5.5 mm.; of wing, 4 mm. One female, Cbosica, 
Peru, April 21, 1914, on foliage (Townsend). 

Blackish; parafrontals, parafacials, and ocellar area silvery-cine¬ 
reous with faint suggestion of brassy; facial plate and facialia ^very- 
plumbeous, second antennal joint thinly silvery. Palpi yellowish- 
salmon color, their bases slightly infuscate; occiput plumbeous, thinly 
silvery. Thorax and scutellum thinly silvery, the mesoscutum with 
four ill-defined vittae of usual pattern. A^bdomen with bases of 
second to fourth segments broadly sHvery, the fasciae fading out 
gradually on their posterior borders, that on second segment nar¬ 
rowest. Femora very faintly pollinose. Wings clear, very faintly 
infuscate on costobasal portion. Tegulae pearl-tawny, the front 
scale more whitish. 

Holotype. —Cat. No. 19456, U.S.N.M. TD 4232. 

CHRYSOEXORISTA, new genus. 

Genotype,—Ohrysoexorista viridiSj new species. 

Female front at vertex about one-fourth of head-width, that of 
male nearly one-third same; proclinate oceUars present; outer ver¬ 
tical vestigial in male; two reclinate fronto-orbitals in both sexes, 
two proclinate in female. Frontals descending as low as origm of 
arista, three or four below base of antennae and three above. Eyes 
thickly hairy. Facialia bare except a few bristles next vibrissae, 
which are level with the flared edge of epistoma. Second antennal 
joint short; third reaching to the epistoma, subequilateral, a little 
longer in male than in female. Facial depression wide, moderately 
deep. Parafrontals clothed with microscopic short hairs, parafaciab 
bare. Cheeks about one-fourth eye-height in both sexes. Proboscis 
short and fleshy; palpi stout, curved. Three sternopleurals; four 
postsuturals in male, three in female which is probably abnormal; 
three postacrostichals in male, four in female likewise probably 
abnormal; three lateral scutellars, weak apical pair and separated 
discal pair in both sexes. Both sexes with short median marginal 
pair of bristles on first and second segments, and short median discal 
on second and third segments; marginal row of longer and stronger 
ones on third segment, and marginal and discal rows on fourth. 
Hind tibiae of male weakly ciliate, with longer bristle; those of 
female weakly pectinate. Claws of both sexes equ^, hardly as long 
as last tarsal joint. Apical cell open, ending a little before wing tip; 
cubitus rounded, about as far from bind margin as half length of hind 
crossvein, latter nearer cubitus which is without stump or wrinkle. 

CHRYSOEXOHISTA VmiDISp new species. 

Length of body, 8 to 9.5 mm.; of wing, 7 to 8.75 mm. One male 
and one female, Casahuiri San Gaban canyon, montanya of southern 
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Peru, aljout 4,600 feet, February 4,1910, on ground in sunny opening 
in woods (Townsend). The female is the larger. 

In life brilliant gold-green over whole upper surface, the bright 
vivid green predominating, the gold represented by reflections. 
Dried specimens show, this surface solidly obscure old-gold, broken 
only by the black fTOntalia, thoracic vittae, first segment of abdomen 
and hind borders of tho other three segments; with the green showing 
in patches through the gold pollen of abdomen. Paco silvory, occiput 
leaden-silvery, parafadals and rest of head light golden, palpi rufous, 
antennae and legs black; wings dear, tegulae yoUowish-white. Tho 
inner pair of thoracic vittae extends well behind suture. 

Boloinjfe. —Cat, No. 19611, U.S.N.M., female. Allotype, male. 

Genus BOLOMYIA Brauer and Bergenstamm. 

Genotype.—MystaeMa violacea Wulp ‘== JSeonsto rufata Bigot. 
Differs from Maeromeigenia as follows: 

Male .—^Front not so produced, the frontal profile much shorter, 
the parafacials much narrower; facial plate broadening distinctly 
below, not subequilateral; vertex not exceeding one-fourth head 
width. Eyes rather thicMy hairy. Hind tibiae rather strongly 
dilate, with a longer bristle near nnddle. Third antennal joint 
scarcely two and one-half to three times as long as second. Cheeks 
not over one-third eye-height. Ihoradc, scuteUar, and abdominal 
chaetotaxy same. Hind crossvdn slightly nearer to cubitus, apical 
cdl ending a little nearer to wing tip, cubitus somewhat nearer to 
margia, apical crossvdn less bowed in. No discals oh intermediate 
abdominal segments. 

BOLOM7IA. VIOLACEA Wulp; Brauer and Bergenrtamnu 

Length of body, 9.25 to 12 mm.; of wing, 8 to 10 mm. Ten males, 
as follows: One Sonsonate, Salvador, and seven Cordoba, Mexico, 
January 31 to April 8, 1908 (P. Knab); one Tucurrique, Costa Rica 
(Schild and Burgdorf); and one Los Amates, Guatemala, Pebruary 
7,1905 (Charles C. Deam). 

Differs from Wulp’s description only in showing five distinct 
thoradc vittae, the fifth extending full length of mesoscutum; and 
often no violet tint on the abdomen, but frequently patches sug¬ 
gestive of vivid green in life breaking through the deep golden pollen. 
The thorax and scuteUiun are rather bronze-golden. Brauer and 
Bergenstamm describe violacea as having four vittae, thorax yeUow- 
gray, and abdomen bronze-yelow. The above males aU have the 
black hind border of abdominal segments moderately broad. Brauer 
has declared Twfaia Bigot to be this species. Eurigaster eommetans 
Walker may easily be this species, but type proof is needed. 

A single female from Tehuantepec, Mexico (Sumichrast), differs 
from the above males by having discal bristles on the intermediate 


1 BioL Cent. Amor. Dipt., vol. 2, 1890, pp. 68-64. 
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abdominal segments, and may represent a distinct species. Brauer 
and Bergenstamm state that the macrochaetae are only marginal, 
and they had both sexes. The present female has the black hind 
border’s of segments very narrow, conspicuously narrower than in 
the above males. Eyes are not quite so thickly hairy; hind tibiae 
weakly cdliate, with a longer bristle; third anteimal joint about three 
times second, cheeks hardly one-half eye-height. Vertex a little less 
then one-third head-width. Otherwise as in the males. 

It is evident that there are many very distinct Neotropical forms 
of the higher muscoid groups whose upper parts are more o» less 
vividly gold-green in life. Ohrysoexorista and a new genus are South 
American; Bolomyia Tmgea from Brazil to Mexico; ParamesoeTmeta 
is Mexican; while another new genus ranges from Mexico to the high 
boreal of northern New Mexico in the Las Vegas Range. Macromeir 
genia represents this coloration type in eastern North America. 

. MICROPLAGIA, new genus. 

Genotype.—Microplagia nitens, new species. 

Venation Forias-like. Apical cell very short-petiolate, the petiole 
barely distinguishable. Hind crossvein in middle between small cross- 
vein and cubitus. Costal spine present. Head subhemispherical in 
profile; the front long, very flattened. Eyes bare. No ocellar bristles. 
Antennae short, inserted about on eye-middle, second and third 
joints about equal. Face short, widening from front. Parafacials 
with row of facio-orbitai bristles, the lower ones most pronounced, the 
the upper ones very delicate. Arista thickened on basal fourth, with 
short hairs in middle. Three procUnate orbital bristles in female. 
Proboscis short; palpi elongate, subfiliform, hardly thickened apically. 
Parafacials nearly as wide as facial plate, of even width. Facialia 
bare. Frontal bristles descending only to base of second antennal 
joint. Lunula conspicuous, horseshoe-shaped. Vibrissae on oral 
margin. Cheelts scarcely over one-fourth eye-height in female. Front 
of female at vertex about five-sixths eye-width. Scutellum without 
apical pair of bristles, with only two long lateral pairs. Abdomen 
short-oval; macrochaetae very short, subhairliko, no discal, no median 
except pair on third and fourth segments. All segments with a lateral 
marginal biistle or two. Two sternopleurals, and three postsuturals. 
Logs short, front tarsi of female noticeably thickened. Wings short. 

MICROPLAGIA lUTEKS. new spedes. 

Length of body, 4 mm.; of wing, 3 mm. One female, valley in 
foothills a league north of Lima, Peru, on herbage, December 6, 1912 
(Townsend). 

Black; abdomen, plomrae, head, and legs mostly shining. Parafar 
cials and parafrontals very thinly cinereous poUinoso, facial plate 
faintly so. Mesoscutum and scutellum thinly ashy-silvery; former 
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•with, three hlacktah vittao, the middle one narrower. Abdomen 
rather polished, showing faint trace of pollen in two mediobasal flecks 
on segments two to four. Extreme tip of anus testaceous. Venter 
very faintly silvery. Wmgs subhyaline; the outer or costal half 
lightly smoky, bounded by fifth vein and hind and apical crossveins. 
Tegulae watery-white. 

Eolotype.—Ca.i. No. 19467, U.S.N.M. TD 4102. 

SPHALLOGLANDULUS, ne-w genus. 

O^type.—SpTidUogTandvlus unicus, new species. 

Byes moderately t^ckly hairy in male, which is the only sex here 
described. Front on posterior half rather over two-tliirds eye-'width. 
Head quadrate and equilateral in profile, but front very prominent and 
occiput strongly bulged below, the long axis of eye set obliquely to 
occipital and facial planes. Frontal bristles descending low, the 
f acialia ciliate to the lowest frontaJs. Second antennal j oint elongate; 
'the third joint about twice as long as second in male, acutely pointed 
on front apical comer. Arista thickened on less than basal half, 
second joint hardly or slightly longer than wide. Facial and frontal 
'lengths about equal. Oral margin rather cut-off, but the epistoma 
distinctly projecting. Vibrissae a little removed from oral margin at 
sides, but nearly or quite on level -with middle of same. Cheeks fully 
one-third of eye-height. Proboscis short, the part below genicula- 
tion hardly as long as third antennal joint; palpi stout-filiform, some¬ 
what bent, faintly thickened apically. Three stemopleurals and three 
postsuturals. Scutellum with three stroixg laterals, but no apical pair; 
two shorter erect curved discal pairs, the hind pair separated. lirst 
abdominal segment with a long median maigiaal pair and a lateral 
one, second segment with median discal and margiaal pairs and a 
lateral one, third segment •with median discal pair and a marginal 
row, anal segment with discal and marginal rows. All segments 
show discal laterals. Legs not elongate, moderately stout, cla'ws of 
male fully as long as last tarsal joint. Apical cell very narrowly open, 
ending wellbefor6wingtip,cubituswellrounded; hind crossveinsinuate, 
a little nearer to cubitus, nearly parallel with last course of foxirth 
vein. Costal spine long, accompanied by a second shorter one. 

SPHALLOOLAimUXUS UmCUS, new species. 

Length of body, 6.5 mm.; of wing, 5 mm. One male, Oroya, Peru, 
over 12,000 feet. May 7, 1914, on herbage in Rio Mantaro valley. 
(Townsend). 

Black, thinly silvery-ashy on sides, light golden poUinose on upper 
parts. Facial plate and antennae soft blackish, with faint pale 
golden bloom. ParafaciaJs, parafrontals and oceipito-orbits golden 
poUinose. Occiput ashy. Frontalia nearly black. Palpi* brownish- 
black. Thorax with two broad heavy black vittae which roach scutel¬ 
lum and are continued narrowly on sides of latter. Abdomen show- 
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ing light golden pollen most thicMy on basal half or two-thirds of 
second to fourth segments. Extent of poUen visible varies with inci¬ 
dence of light. Venter ashy. Legs black. Winp, clear, tawny at 
base. Tegulae whitish, with tawny margins. 

Hohiype. —Cat. No. 19468, U.S.N.M. TD 4267. 

Family RHODOGYNIDAE. 

SIPHOPSAL.IDA, new genus. 

Genotype.—Siphopsalida meridiondlis, new species. 

Differs from the other genera of the Leueostoma group by thS fol¬ 
lowing characters: Proboscis slender, conspicuously longer than 
head-height, about one and one-third times same. Redinate ocellar 
bristles in female as strong as the strong fronto-orbitals and frontals; 
two strong verticals in female, not decussate. Lower border of 
head equaling or slightly exceeding frontal length. Epistoma very 
prominent, projecting forward. Vibrissae strong, set back from but 
nearly on level with oral mar^. Cheeks of female narrow, the eyes 
descending very low. Pace hardly vdder than front in female. 
Third anteimal joint longer than second. Abdominal macrochaetae 
very distinct, the abdomen without long erect hairs. Fourth segment 
glateous, without hairs except a few short fine ones on posterior 
portion. First two segments with median marginal pairs of bristles, 
third segment with marginal row. Female forceps meeting apically 
at acute angle, not toothed. A short but distinct costal spine. 
Petiole of apical cell about as long as hind crossvein. Tegulae of 
normal size. 

SIPHOPSALIDA MKRIDIOHALIS, new spedea. 

Length of body, 5.6 mm.; of wing, 4 mm. One female, San Diego, 
Casma, Peru, on cotton foliage during outbreak of Alabama argillacea, 
April 7, 1912 (Townsend). 

Black. Parafrontals, parafacials, and cheeks pronounced silvery- 
white, but with obscure reflections in certain oblique lights. Qypeus 
and epistoma silvery on yellowish backgroimd. Antennae blacMsh, 
with faint grayish bloom. Palpi pale yellowish. Occiput ashy. 
Pleurae and thorax before suture well poUinose with silvery-white. 
Mesoscutum behind suture and scutellum faintly silvery. Abdomen 
polished black, not polltnose. Legs black. Wings nearly clear. 
Tegulae tawny-white. 

Hohiype. —Cat. No. 19459, U.S.N.M., female. TD 4095. 

Family PHASIIDAE. 

ECTOPHASIOPSIS, new genus. 

Genotype—EetopTiasiopsis cMlensis, new species. 

Resembling EctopTmia Townsend in general appearance, form of 
abdomen and wings, but differing in the closed and petiolate apical 
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cell, and the heavily ciliate hind tibiae. The genus is evidently 
closely related to Trichopodopsis Townsend, from which it may be at 
once distinguished by the broadly ovate and shortened abdomen of 
both sexes, the broad hyaline inner margin of wings, and the shorter 
legs, as well as the broadly yellow wing bases in both sexes. The 
petiole of apical cell is but little shorter than length of second antennal 
joint, being always pronounced. In this character the genus resem¬ 
bles Mormonm/yia Brauer and Bergenstamm, but differs therefrom 
in other marked characters such as the form and venation of the 
wings, although it agrees in the form of abdomen and the caliate hind 
tibiae. 

ECTOPHASIOPSIS CHILBNSIS, new ^des. 

Length of body, 7 to 9 mm.; of wing, 6.5 to 7 mm. One female 
and two males, Chile (E. C. Eeed). 

Front and face silvery, with a yellowish tinge in some lights; 
frontalia pale brown to blackish; antennae rufous, the third joint 
usually black except base, the arista brown or blackish. Mesoscutmn 
silvery poUinose in both sexes, the disk with a brassy tinge and four 
distinct black vittae reaching well behind suture, the outer ones 
heavier and all interrupted. Scutellum blackish, somewhat silvery. 
Abdomen of female broadly orange-yellow on sides in an evenly 
arcuate marking extending from front edge of first segment to hind 
edge of third segment, the two nearly confluent on front maigin of 
second segment, the rest of abdomen black with a faint silvery sheen, 
venter wholly yellow except tip; the male abdomen is.normally 
wholly yellow on venter including even the hypopygium, and en¬ 
croaching upon the dorsum in a broad border on sides and tip, the 
rest bemg blackish with a faint silver sheen over aU. In one male 
the abdomen is wholly yellow, with only a brownMi spot on middle 
of fourth segment and- the fourth and fifth segments more thickly 
silvery pollinose. black or brownish, the cilia of hind tibiae 

^ossy jet black. Wings of both sexes broadly flavous on base, 
broadly hyaline on inner border, the intermediate portion black, 
broad rays of milky white traversing the length of the wing in the 
male but confined to the middle subcostal region of the wing in the 
female. Tegulae light golden yellowish, the front scale more or less 
whitish externally. Pleurae thickly silvery. Claws fairly elongate 
in female, stron^y so in male. 

Eolotype .—Cat. No. 19460, U.S.N.M. 

Trichopoda arcuata Bigot,^ described from Chile, may possibly be 
.this spedes, but the description does not agree well with the present 
specimens. Brauer indicates Bigot’s species with a query as a 
synonym of pennipes Fabridus.* 


1 Ann. Boo, Ent. Prance, 1876, p. 397. 

*Site. Kalserl. Akad. Wiss., Math.-nat. Cl., vol. 107, p. 608. 


A REVIEW OF SOME BIVALVE SHELLS OF THE GROUF 
ANATINACEA FROM THE WEST COAST OF AMERICA. 


By William Healey Hall, 

Curator of Mollush, United States National Museum. 


This group of bivalves contains species which are in general very 
similar, and often possess analogues in different faunal regions whidi 
have been confounded under a single specific name. like most 
genera, when the specific characters are rigorously analyzed, the 
species separate into distinct groups arranged geographically in ac¬ 
cordance with the general laws governing the distribution of moUusks. 

Not a single Atlantic species of the temperate regions has so far 
been found on the Pacific coast of either American continent. Even 
the species which inhabit the western Arctic Ocean are mostly dis¬ 
tinct from those of Greenland and Europe. 

FamUy THRACIIDAE. 

Taking up the Thracia family, we find that OyathodovM is a very 
ancient group and species are found in the Antillean Oligocene. 
Typical Thradet seems to have come in in Eocene time. If, as 
claimed by Zittel, the’Triassic Conmya of Agassiz is a Thracia, the 
group had its inception in the Mesozoic. 

The earliest name for the latter is Ruyicola, Fleuriau de BeUevue? 
1802. This name, however, is preoccupied for a genus of birds, dating 
from 1760. R4cluz ‘ has described as existing between Thracia and 
Bupkoh anatomical differences in the gills, foot, and siphon, which, 
if confirmed, would separate the two groups generically if not more 
widely. But I am unable from an examination of the literature of 
the subject to find satisfactory confirmation of these differences, 
which may have been due in the case of the R6cluz specimen to mu¬ 
tilation or abnormality. Ixartia Leach, RupiciUa Schaufuss, and 
possibly Pdoyia H. and A. Adams are synonymous with Bufkola 
Fleuriau. For the true Thracia Blainville, in the errata to his Manual 
(p. 600), restricts his group to that typified by T. corhdoidea, remov¬ 
ing his division B, typified by T. pulescens to the genus Osteodesma 
Deshayes. 


1 Joum. de Concbyl., vol. 4, p. 120, 1853. 


Proceedings U. S. National Museum, Vol. 49-No. 2116. 


441 - 





442 PROCBSDtNG^ OF TSB national Musmu. TOL.4e. 

The Pacific coast species have mostly been confused together, their 
supposed variability is largely due to confounding different species 
under one name. The nestling species, like T. curta, however, are 
naturally modified by their sites. 

Genus THRACIA (Leach MS.) Blainville, 1824. 

Type. — T. corbuloidea Beshayes. 

(For full Bynonyiuy and diecuasion, see Tiaos. Wagner Free Inst, of Science, vol. 3, 
pt. 6, p. 1622, 1903.) 

THRACIA CURTA Conrad. 

Tkrada curia Conrad, Joum. Acad. Nat. Sd. Fhila., vol. 7, p. 248, pi. 19, fig. 8, 
1887. Type locality, Santa Barbara, California. 

The shell, when normal, has much the shape of T. corhdoidea 
Deshayes, or T. coTvradi Couthouy, but never grows as large as the 
latter. It is frequently found nestling in rock cavities and borings, 
when young, and in such cases its general aspect conforms to the 
walls of the cavity, and so we have spedmens simulating the profile 
of Pebrieola, lAffiopTiaga, or a pholad. One such was that Conrad 
or^inally ^ured. The large series in the United States National 
Museum enables me to coimect the various mutations with the normal 
form. This spedes is dxalky white with a dduscent brownish perio- 
stracum, and is densely coarsely granulose. A well grown specimen 
measures: Length, 63; height, 42; diameter, 22 mm.; with the ver¬ 
tical from the beaks falling 26 mm. in front of the posterior end. A 
laiger fragment when complete must have measured over 60 mm. in 
length. I have not found a lithodesma, which perhaps is present in 
the young. The pallial sinus is linguiform and'nearly reaches the ver¬ 
tical from the beaks. Cat. No. 74216o, U.S.N.M. 

This spedes ranges from Icy Cape, Arctic Ocean, to Bering Strait, 
Plover Bay, the greater part of Bering Sea and the Aleutians, and 
southeast to San Di^o, California. The more southern spedmens 
do not attain the size of those from Alaska, judging by those which 
have been collected. The fossil T. trapesoidea Conrad is a more elon¬ 
gated shell. 

THRACIA BERINGI, new species. 

Tkra^m heringi (Dali) J. G. Cooper, Cat. shells in State Mining Bureau, 1894. 
(Name and distribution only. List not paginated.) 

Shell of moderate size, white, with a dehiscent yellowish perio- 
stracTun (usually lost), and looking much like a Maa/rm sahilosa. 
Valves nearly equal, nearly equilateral, with low beaks and a con¬ 
spicuous ecttemal ligament enfolding the resilium. Surface with iu- 
CTemental irregularities and in the periostracum numerous small 
wrinkles, but without perceptible granulation. Pallial sinus large, 
rounded, not reaching the vertical from the beaks. Valves roundeci 
at both ends, the posterior dorsal area inconspicuous, not bounded 
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by a rib, and there is no indication of a lithodesma. Length, 35; 
height, 25; diameter, 12; vertical, from the posterior end, 16 mm. 
Maximum length 40, height 30 mm. 

Distribution .—^Arctic Ocean north* of Bering Strait? Bering Sea 
and Aleutian Islands, south and east to Sitka, Alaska. (Type 
locality. Commander Islands.) Cat. No. 221555, U.S.NM. 

THRACIA CHALLISIANA, new species. 

Shell large, chalky, subquadrate, almost equivalve, the posterior 
end longer, surface covered with a coarse, almost imbricating granu¬ 
lation, without radial elevations or deifined dorsal areas. Both ends 
are rounded, there is no distinct posterior truncation, though that 
end is blunter than the anterior; resilium and ligament margmal, 
inconspicuous, with no indication of a lithodesma; paUial sinus 
wide, shallow, reaching only halfway from the posterior end to the 
vertical of the beaks. Length, 45; height, 33; diameter, 20; vertical 
from the beaks 25 mm. in front of the posterior end. 

Distribution .—Type locality, San Juan Island, Gulf of Georgia. 
Cat. No. 272096, U.S.N.M. Also at Forrester Island, Alaska. 

This species, which is allied to the fossil T. condoni Dali (1909), 
is named in honor of Miss Bertha M. Challis of the State Museum, 
Seattle, “Washington, who has exhibited much interest in the moUusca 
of the region. 

THRACIA DIEGEKSIS, new species. 

Shell very thin and small, ■whitish or bro'wnish, usually ■vdth a 
deposit of rusty orange color about the mai^ia; valves moderately 
subequally convex, the anterior end longer, the posterior end attenu¬ 
ated and squarely truncate; posterior dorsal area defined by a 
raised thread on each valve; surface smooth, except for incremental 
irregularities; beaks rather promiuent; no perceptible granulations; 
hinge linear and very feeble, the resilifer not projecting; in the 
cavity of the beak a short line of brown matter resembling cement 
extends downward, which indicates the attachment of a widely V- 
shaped lithodesma which is usually lost; pallial sinus deep, reaching 
beyond the vertical of the beaks; base of valves nearly straight. 
Length, 9; height, 7; diameter, 4 mm.; vertical of the beaks 3 mm. 
in front of the posterior end. 

Distribution .—Type locality, San Diego Bay, in 1 to 6 fathoms 
sandy mud,' very abundant. Cat. No. 73604, U.S.N.M. 

This little species resembles T. fabukt Philippi, from Sicily. It 
is one of the few species which seem to flourish on the muddy bottom 
of the bay. 

THRACIA COLPOICA, new species. 

This is a species belonging to the same type as T. diegensis but 
lai^er, more rounded, ■with a more irregular surface; the posterior 
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dorsal area is relatively narrower, bounded by a rib, beyond which 
is another more anterior rib, while in the left valve there is an obscure 
ray about the middle of the disk, but hardly visible in the opposite 
valve; at the posterior end the truncation is but obscurely indicated; 
the base is prominently arcuated. Length, 17; height, 13; diameter, 
9 mm.; vertical of the beaks 7 mm. in front of the posterior end and 
barely reached by the pallial sinus. 

IHMnhiMon .—Type locality. Gulf of Califoniia. Cat. No. 73639, 
U.S.N.M. 

TBSACU. SQUAMOSA Caipenier. ’ 

T. squamosa Caemint3B, PMc. Zool. Soc. London, for 1866, p. 229. Type local¬ 
ity, Mazatlan, Mexico.—^R eetb, Con. Icon. Thraaia, pi. 3, fig. 16,1859. 

This species has much the form of T. pThoaeolim, but the surface 
is densely granulose; ligament inclosing the resilium on the hinge 
margin; there is a vertical scar under the beaks, very large and 
more conspicuous than in most bivalves if, as seems probable, it 
denotes the attachment of the lithodesma. No lithodesma was 
noticed in the specimens. 

Distr^Uon .—Magdalena Bay, Lower California, to the Gulf of 
California. Cat. No. 15885, U.S.N.M. 

Genus CYATHODONTA Conrad. 

OgaOiodonta Oonead, Proc. Acad. Nat. Sci. Phila., vol. 4, p. 166,1849. Type. — 
C. unMata Coniad. 

CTATHODORTA UIinULATA Couad. 

C. undsilata Conbai), Proc. Acad. Nat. Sci. Phila., for 1849, vol. 4, p. 156. 

C. gramuhsa Gould, Boston Joum. Nat. Hist., vol. 6, p. 407, 1852, name only. 
Cited by Carpenter in Eep. British Assoc. Adv. Sci. for 1856, p. 231. 

C. plicata Cabtemteb and others, not of Deshayes. 

This shell is large, elongate, with a very flat left valve and more 
convex rig®; valve; the plaits are hardly oblique, and as usual are 
obsolescent on the part of the valve behind the anterior ray. They 
number'18 to 20. There are three faint rays on the left valve and 
two on the ^ht. The surface is covered with minute granules 
definitely arranged in lines radiating from the umbones. The pallial 
sinus is rounded and high, reaching the vertical from the beaks, 
which are subcentral. Length, 48; height, 35; diameter of right 
valve, 10; left, 4 mm. The vertical from the beaks is 26 rnm. in 
front of the posterior end of the valves. 

Disirihvidon .—La Paz and other localities in the Gulf of California. 
Cat. No. 73602, U.S.N.M. 

This fine species is the laigest of the West Coast species and the 
analogue of the O. magnifica Jonas, from the Atlantic coast of Hon¬ 
duras. Still larger single valves are in the collection. 
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CTATBODOSfTA DUBIOSA, Tum qedes. 

Shell in general resembling O. uiiAulata on a smaller scale. The 
left valve is nearly as convex as the right valve. The plaits are less 
regular, becoming obsolete behind and toward the basal margin. 
The left valve has only two very faint rays, the right valve, also two, 
of which the dorsal one is strong. The granulation is in somewhat 
irregular concentric lines and not radially distributed; the pallial 
sinus is not so high relatively and falls short of reaching the vertical 
of the beaks. Length, 38; height, 29; diameter of light valve, 9; 
of left valve, 7.2; vertical, 16 mm. in front of the posterior end. 

San Pedro to San Diego, California, and to La Paz, 
Lower California. Cat. No. 96450, U.S.N.M. T^e locality, off 
La Paz. 

The most obvious distinction between this and 0. undulata of the 
same size lies in the greater relative convexity of the left valve in 
G. duUosa. 

CYATHODOmrA IrUCASAUA, new species. 

Shell small, whitish, translucent, fragile, elongate-quadrate, the 
anterior end longer; hinge maj^inal, feeble, a half-ring-shaped lith- 
odesma in front of the resilifer; posterior end truncate, with a 
rounded ridge from the umbo to the basal end of the truncation; pli¬ 
cations few and sparse; no granulation perceptible, and the sinus 
invisible on account of the translucency of the shell. Length, 7.5; 
height, 5; diameter, 3.76; vertical, 3 mm. in front of the posterior 
end. 

IKstriTyuMon .—Type locality, Cape St. Lucas, Lower California, 
Xantus. Cat. No. 15910&, tJ.S.N.M. 

Not identical with the young of any of the other species. 

CYATHODONTA PSDROAJSTA, sew species. 

Shell small, white, resembling 0. dubiosa but more pointed behind, 
hardly truncate, anterior end longer; valves nearly equally convex; 
the plaits are more numerous (±25), narrower, more dose-set, and 
more regular*, they reach the posterior dorsal margin; the rays are 
obscure; the granulations obsourdy concentrically disposed; the 
sinus is small, shallow, and does not reach the vertical of the beaks. 
Length, 27; posterior end to vertical, 10; height, 21; diameter of 
right valve, 6; of left valve, 5 mm. 

Bistnbuiim .—^Type locality, in mud dredged from the channd of 
San Pedro Harbor, California. Also at Catalina Island. Cat. No. 
207627, U.S.N.M. 

This was quite abundant in the mud excavated by the Government 
dredgers, and is a particularly neat, compact, and pretty species. 
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CTATHODOSTA OALAPAOAKA, nev spedes. 

Sliell small, elongate, ■white, the anterior end the longer; left valve 
rather convex, bearing a smooth narrow escutcheon, the remainder 
of the surface covered with very numerous (50-56) narrow, dose-set, 
hardly oblique plaits; a single narrow ray borders the escutcheon; 
granulation not perceptible under an ordinary magnifier; the hingo 
linear, very weak; the truncation oblique, inconspicuous; the posterior 
end bluntly roxmded below, the anterior end narrower, rounded; the 
umbo rather prominent; paUial sinus subquadrato, ascending, just 
reaching the vertical from the beak in the left valve. Length of left 
valve, 27; posterior end to vertical, 10; height, 18; diameter of left 
valve, 5 mm. 

—^Type locality, near the Galapagos Islands at station 
2813, in 40 fathoms, sand, dredged by Bureau of Fisheries steamer 
ATbcOross. Cat. No. 195029, U.S.N.M. 

Only one left valve of this species was obtained. 

The following mmamed Atlantic species may properly find a place 
here: 

CTATHODOKTA CRUZUXTA species. 

Shell small, thin, white, covered with a delicate straw-colored 
periostracum; valves imequal, moderatdy convex, the anterior end 
longer, the posterior end truncate, the whole covered with a coarse 
granulation irregularly, rather densely distributed; on the anterior 
dorsal slope of the right valve the plaits are obsolete, as they also are 
on the posterior dorsal area, which is not bordered by a distinct ray 
in front; between these areas the plaits (30-35) are continuous and 
■ fairly regular with subequal interspaces; on the anterior dorsal area of 
the left valve they reach practically to the margin; on this valve 
there are a median and a posterior obscure ray, the latter in front of 
the posterior dorsal area; hinge with a feeble ligament over a separate 
strong resilium, with a purse-shaped lithodesma in front of the 
resilifer; pallial sinus small, rounded, not reaching the vortical from 
the beaks. Length, 25; posterior end to the vertical, 10; height, 13; 
diameter of right valve, 6; of the left valve, 3.5 nun. 

Distribution.—Type locality, near Santa Cruz Island, West Indies, 
in 38 fathoms at station 127; dredged by U. S. S. Blake. Cat. No. 
64429, U.S.N.M. 

This very neat little species is analogous to G. pedroana in the 
Pacific fauna. 

The following forms allied to Thrada are known from the Pacific 
coast: 

ASTmEROTUAERnS VUXOSIOR Caipenter, 1864. 

Manuel Lagoon, Lower California, to Cape St. Lucas. 

BUSHIA PARAMRNSI8 Dali, 1889. 

Station 2805, in 51 fathoms, mud, Panama Bay, U. S. S. AWcUross. 
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The following species of Thrada have been described from the 
Tertiary of the Pacific coast: 

THRACIA TRAPBZOIDES Coniad, 1849. 

Tertiary of Astoria, Oregon. 

THRACIA MACTROPSIS Coniad, 1857. 

Tertiary, Monterey County, California. 

THRACIA DHLERI DaU, 1898. 

Mid-Eocene, Arago beds, Oregon. 

THRACU SEMIPLANATA Whlteaves. 

Eocene, Ventura County, California, according to Arnold. 

THRACIA KARQUrCTEZEHSIS Weaver, 1905. 

Eocene, Contra Costa County, California. 

THRACIA CONBONI Dali, 1909. 

Miocene, near Eugene, Oregon. 

THRACIA JACAirrOSANA Arnold, 1909. 

Miocene, Fresno County, California. 

THRACia VEHTRICOSA Coniad, 

Is a nude unidentifiable name, in Meek's Miocene Check-list, 1864. 
There are species of Oyatliodonta in the Oligocene marls of Panama, 
but these fossils have not yet been worked up. 

Family PERIPLOMATIDAE. 

Genus PERIPLOMA Schumacher. 

Periploma Schumacher, Essai d’un Nouv. Syst. Vers Test., pp. 40, 116, 1817. 

Type. — P. inaequivalvia Sclmmacher. 

Osteodesma A, Blainvillb, Man., vol. 2, p. 669, 1827. 

PERIPLOMA PLAJNnJSCnXA Sowerby. 

Periploma plcmiuscula Sowbrby, Ptoc. Zool. Soc. Lend, for 1834, 87. Isla de 

Muerto, Guayaquil. 

PcnploTrLa lenticularis Sowbrby, Proc. Zool. Soc. Lond. for 1834, p. 87. lela de 
Muerte, Guayaquil. 

Periploma argentaria Conrad, Joum. Acad. Nat. Sci, Phila., vol. 7, p. 238, pi. 18, 
fig. 8,1837. California. 

Periploma ohtusa Hanley, Ill. Lamarck’s Shells, pi. 2, fig. 50, 1842. “West 
America.” 

Periploma alta C. B. Adams, Panama Shells, p. 292,1852. 

^Periploma papyracea Carpbntbr, Proc. Zooi. Soc. Lond. for 1866, p. 229. Mazat^ 
Ian; not of Say, 1822. 

Periploma exeuroa Carpenter, Proc. Zool. Soc. Lond. for 1855, p. 229; Mazatlan. 
Periploma excurvata Carpenter, Itep. Brit. Assoc. 1856, p. 287. (Error for 
excurva.) 

DistriJmtion .—San Pedro, California, and soutli to Panama and 
Guayaquil. Cat. No. 153307, U.S.N.M. 
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Doctor Steams in reviewing the West American species of the 
genus ^ expressed the opinion that seyeral of the above-mentioned 
species are synonymous with that of Sowerby. A considerable series 
having accumulated in the national collection, the present writer is 
of the opinion that the variations exhibited, taken in connection 
with the fact that many years’ collectmg has not discovered any 
other species of this type in the re^on referred to, cover fairly well 
the fignres of the severi nominal species, and in default of typically 
named specimens authorize the presumption that the names cited in 
the synonymy represent only individual mutations of one species. 
Until further information to the contrary shall have been received 
it will be best so to consider them. 

Ihe familiar and appropriate name argmtaria, given by Conrad, 
wiQ therefore have to be retired in favor of the earlier pTiinimcula 
of Sowerby. 

PEBIPLOMA mscus Steams, 1890. 

Distribution.—Type locality, San Pedro Bay, California. Cat. No. 
126931, U.S.N.M. 

PERIPLOMA CARPEHTERl Dali, 1895. 

Distribution .—^Type locality, Panama Bay, in 210 fathoms. Cat. 
No. 106891, U.S.N.M. 

PERZPLOMA STEASNSn Dali, 1895. 

Distribution .—^Type locality, Gulf of California, in 24 fathonos. Cat. 
No. 110548, U.S.N,M. 

PEBJPLOMA (HAIrlSTHBPTA) SULCATA Dali, 1904. 

Distribution .—Type locality, San Pedro Bay; Terminal Island and 
vicinity, California. Cat. No. 109318, U.S.N.M. ** 

Family PANDORIDAE. 

Genus PANDORA Hwass, 1795. 

Subgenxis KENn^LYIA Carpenter, 1864. 

KEimEKLTIA GRANDIS Dall, 1877. 

Distribution .—This species ranges from the vicinity of the Pribilof 
Islands, Bering Sea, south and eastward to Siletz Bay, Oregon. Cat. 
No. 171069, U.S.N.M. 

This is the laigest species of the genus, though sometimes nearly 
approached by the aljied E. wardiana A. Adams, of Japan. It is 
also found fossil in the Pleistocene of Santa Monica, California. 

XBNNEBLYIA GLACIAIJS Leach, 1819. 

Distribution .—Arctic Sea at Point Belcher, and south to Puca 
Strait. Cat. No. 73514, U.S.N.M. 

This is also reported from Spitsbergen and was originally described 
from Greenland seas. 


1 Proc, U. S. Mils., ToL 13, No. 813, pp. 222-224,1890. 
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A variety evMema of this species "with a more rostrate posterior 
«ad and averaging larger than the typical form was obtained at Port 
Etches and eastward at Sitka, in Alaska. Cat. No. 171062, U.S.NJd. 

KSNlSnSRLYIA. FIL08A Caxpeottf, 1864. 

DisiHhution .—^From the viciiuty of Nunivak Islaad, Beoring Sea, 
south mi eastward to Saa Pedro, Califomia. Cat, No. 4542, 
U.S.N.M. 

KEmnSHlTIA BIZJRATA Coniad, 1855. 

4- JT. Ucarinata (Donrad, 1864. 

Distribution ,—^Forrester Island, Alaska, southward to Point Abre- 
ojos, Lower California. Cat. No. 1063, U.S.N.M. 

KEBIVERLYIA GHANULATA, new spedes. 

Shell closdy resembling ia form the VUirata^ but much smaller, 
more translucent, and of a greenish tint, with the base and dorsal 
margins more nearly parallel and with the elevated brae of the poste¬ 
rior dorsal surface delicately granulated. 

Length, 8.5; height, 4; diameter, 1; beaks behind the anterior 
end, 1 mm. 

Distribution ,—Santa Barbara, California, to Guaymas, Mexico, and 
especially abundant at the type locality on muddy bottom in the 
vicinity of La Paz, Lower California. Cat. No. 211348, U.S.NAI. 

This minute species is extremely common in shallow water with a 
muddy bottom near the end of the Lower California peninsula. It 
shows on the flat valve hardly any trace of the brown radiating irr^- 
ular lines so common in species of this ^oup. 

SENITERLYIA COXTVSXA, new spedes. 

Shell short, deep, with a very convex left valve and a nearly semi- 
circular outline; right valve flattish, concave near the basal margin, 
white, with a conspicuous velvety brownish periostracum, espe¬ 
cially on the rostrate end; a few irregularly radiating lines on the 
disk; dorsal margins nearly straight, base evenly rounded, left valve 
slightly rostrate behind; exterior of the left valve with a few obscure 
slightly elevated radial lines on the disk and two posterior dorsal 
radial lirations. Hinge very feeble, resilium short, with a thick 
lithodesma; teeth in the right valve closely adjacent, small. Lergth, 
21; height, 12; diameter, 3.5; beaks behind anterior end, 5.5 mm. 

Distribution ,—^Type locality, Ifallenas Lagoon, Lower California, 
in 48 fathoms. Cat. No. 171068, U.S.N.M. 

This is a weU-marked form, with the anterior area of the left valve 
not set off by an impressed line, but marked by a distinct inset at 
the basal margin. 

81022'’—Proc.N.M,vol.49—15- 2Q 
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KBNUBRLYIA PATAGOHICA, new e^ecies. 

l>ear 2 iig a markod ressmblajxcs to tliG K, WLivcifUi of tlio Califor¬ 
nia coast; white with a dehiscent grayish periostracum; hinge line 
nearly straight, the posterior left dorsal margin sharply reflected out¬ 
ward, with two sharp radial lines below it; the surface of the disk 
anteriorly a few obscure hardly elevated radial lines, with the 
anterior area feebly marked and only slightly interrupting the basal 
maigin, which is evenly rounded; posterior end truncate above but 
hardly rostrate; right valve flat above, concave near the basal mar¬ 
gin, with a. few irregular radial impressed lines, and two grooves 
above, corresponding to the lirae of the opposite valve; basal curve 
meeting the. anterior dorsal margia in a sharp angle; hinge very 
feeble, teeth very short, and adductor scars very small. Length, 
14.5; height, 8; diameter, 2; beaks behind anterior end, 3.5 mm. 

Distribution .—Type locality, west coast of Patagonia in 61 fathoms, 
mud; bottom temperature, 54® F. Cat. No. 96937, U.S.N.M. 

This little species is surprisingly like the northern one. The only 
other one of the group yet found in the Patagonian region is a Pandora. 

StLbgenus OliIDIOPHOBA Caxpenter, 1864. 

CLIDIOPHORA CLAVICXJLATA Caipenter, 1855. 

Distribution .—^From Scammon Lagoon, Lower California, to 
Panama. Cat. No. 15931, U.S.N.M. 

SxLbgenxis HETEBOCTLEDtTS Ball, 1903. 

HBTEROCLIDX7S PTmCTATUS DaU. 

CZttlwpAora punctata (Coniad, 1837) Oabpentbb, 1855. 

Distribution. —Clayoquot, Vancouver Island, British Columbia, 
and south to the Gulf of California. Cat. No. 15794, U.S.N.M. 

This species lacks the long posterior left lamina -which is one of the 
characteristics of the typical Glidiophora. 

Subgcnxis COELOBOK Caipenter, 1864. 

COSLODOIT RAJDIANS, new species. 

Shell small, delicate, white, arcuate behind the beaks, compressed, 
with the anterior area defined by an impressed line but not inter¬ 
rupting the basal margin; posterior dorsal margin flat, with one 
sharp radi^ lira below its outer edge; anterior dorsal margia straight, 
short; surface of the valves smooth*fexcept for incremental lines, with 
a pale straw colored periostracum; basal margin evenly arcuate; 
right valve with three short diverging teeth, the central one shortest; 
left valve with two rather short diverging laminae with a short deck 
covering the angle at their junction, the resilium attached to the 
anterior face of the posterior tooth and carrying a thin lithodesma. 
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Length, 15; height, 8; diameter, 1.3; beaks behind the anterior end, 
3.5 mm. 

Distribution .—^Type locality, near Ballenas Lagoon, Lower Cali¬ 
fornia, in 5i fathoms. 

Cat. No. 171053, U.S.N.M. 

Carpenter thought this group, which he regarded as a genus, was 
confined to oriental seas, but the discovery of this species adds it to 
the West American fauna. It may be that the supposed specimen 
of C. ceylanicaj obtamed by Cuming at Muerte Island, West Colombia, 
and referred to by Sowerby and Carpenter, belongs to the present 
species, which has the disk within the pallial line marked by radiating 
lines. 

SiibgexLUS FOVEABENS DaU, 1915. 

Hinge with two diverging teeth in the right valve the posterior 
longer and higher; an obscure ridge reaching to the front edge of the 
anterior adductor scar may represent a third tooth; in the left valve 
are two short teeth close together, a long lamina in front of them 
carries the resilium on its posterior face; the top of this lamina is 
grooved and from its anterior edge a deck or sheet of shelly matter 
unites it with the margin of the valve leaving a hollow space beneath 
the deck and between the lamina and the margin. 

Type.—Foveadens panamensis Dali. 

FOVEAUENS PANAMENSIS. new species. 

Shell thin, white, compressed, anterior dorsal margin flattened, in 
the right valve a marked groove below its outer edge; the disk slightly 
concentrically undulate, sculptured with faint incremental lines, 
anterior area hardly defined; anterior dorsal margin slightly convex, 
posterior slightly concavely arcuate; left valve with a single liration 
below the edge of the dorsal margin and close to it; hinge as in the 
subgeneric diagnosis. Length, 18; height, 11; diameter, 1; beaks 
behind the anterior end, 4 mm. 

Distribution .—Type locality, beach at Old Panama, Doctor Mac¬ 
Donald. Cat. No. 252276, U.S.N.M. 

Only loose valves were found of this interesting form. 

Subgenus PANDOBA sensu stricto. 

PANDORA CISTULA Gould, 1850. 

Distribution. —^Patagonia, U. Exploring Expedition. Cat. No. 

5887, U.S.N.M. 

Wtule this species was obtained, according to the ordinal label, 
somewhere in the eastern part of the Patagonian archipelago, it 
probably extends its range aiso to the western part, and so the refer¬ 
ence to it here is not out of place. 
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Family LYONSIIDAE. 

Oenus LYONSIA Turton, 1822. 

Fcmdffrma Scacchi, Oaserv. Zool., p. 14, 1833; not of Bory St. Vinc^t, 1824, 
(Polygastrica.) 

Magdala (Leadi MS.) Beown, Ulus. Conch. Grt. Britain, 1827, expl. pi. 11, figs. 
1, 2,10. 

Bmiella Brown, 1827, not Baudin, 1802. 

Myatella Brown, IUus. Conch. Grt. Britain, 2nd ed., p. Ill, 18^. 

Osteodesma Deshates, Encycl. M4th., vol. 3, p. 552, 1830, in table. Type — 
Mya norvegica Gmelin. 

LYONSIA STRIATA Montagu. 

Mya striata Montagu, Trans. Linn. Soc., vol. 11, p. 188, pi. 13, figs. 1, A, 1815— 
Titrton, Conch. Diet., p. 105, fig. 99,1819. 

Ly&nda striata Turton, Dithyra Brit., p. 35, pi. 8, figs. 6, 7, 1822. (Syn. ex 
parte exclus.) 

ILyorma hracteata GoirLD (as Osteodesma), Expedition diellB, Proc. Boston Soc. 
N. Hist., vol. 3, p. 218, May, 1850; IT. S. Expl. Expedition (Wilkes), p. 397, 
pi. 35, figs. 509, a, 6, 1852. 

Distrihition .—Shetland Islands; Arctic Sea; on the Pacific from 
the Aleutian Islands south to the coast of Washington. Cat. No. 
213722, U.S.N.M. 

On the northern coast of Europe and the British Isles occur two 
forms of Lyonsia, one of which recurs on the Pacific coast of America. 
One of these is the Mya norvegica of Gmelin/ after Chemnitz/ and is 
the well known Lyonsia norvegica of northern Europe. The other, 
which was first named by Montf^ Mya strata, difiers by being a 
thinner, smaller, and more slender shell, with the posterior dorsal 
margin nearly straight and more sharply truncate, while in norvegica 
it is concavely arcuate; the test is almost translucent, the form less 
inflated, the dorsal, and in many cases the basal edges near the margin, 
conspicuously compressed, the umbones nearer the anterior end; and 
the surface with usually a much greater profusion of adherent sand 
grains than in the L norvegica. The differences are fairly well indi¬ 
cated by Turton^s figures in his Conchological Dictionary (figs. 99 
and 100, 1819), and, though there is more or less variation, yet no 
one comparing adult and well preserved specimens can well avoid 
noting the distinctions. 

The two have been generally regarded as mere mutations of the 
norvegica type, but the presence of one and not of the other on the 
Pacific coast would indicate a specific distinction. The fragments 
remaining of Gould's type of hracteata indicate that it belongs with the 
striata form, though his figure is not characteristic. Middendorff's 
synonymy includes practically all the northern species of Lyonia 
under one name, hut his figures rdate only to the following form. 


* Syst. Nat., voL 7, p. 3222,1792. 
a CcmchyL Cabinet, voL 10, pL 170, figs, 1647-S, 17S8. 
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LYONSIA ARENOSA MSUer. 

Fandorina arenosa Mollbs, Index Moll. Gr6nl., p. 20, 1842; Beechey’a Voy. 
to the Pacific, pL 43, fig. 3,1839 (not named in the text). 

Lyonsia gibbosa Hancock, Ann, Mag. Nat. Hist., vol. 18, 1846, p. 238, pi. 5, figs. 

11 , 12 . 

Arujima striata Gray (not Montagu), according to BEancock, Ann. Mag. Nat. Hist., 
vol. 18,1846, p. 238 (not in Appendix to Ross’s Voyage). 

I^cmsiajlabellata Gomj), Otia Coxich., p. 162,1861. 

^Lyonsia ventricosa Gromjy, Otia Conch., p. 161,1861. N. Japan. 

Osteodesma aeruginosa Mighels (ubi ?). 

Lyonsia arenosa var. sibirica Leche, Vega Exp., vol. S, p. 439, pi. 22, figs. 3, 4, 
1882. 

DistHlyuivm .—Greenland and Arctic Sea. On the Pacific from the 
Arctic south to Japan and the Okhotsk Sea on the west, and to the 
Aleutian chain and Kadiak Island on the east. Cat. No. 223476, 
U.S.N.M. 

This yellowish, short and solid species is well distinguished from 
any of the others. Lechers variety is more elongate than the normal 
type. A full series of the form from north Japan would doubtless 
make clear the identity of Gould^s ventricosa with the Arctic species. 

LYONSIA GOULDn, new name. 

Osteodesma niiidum Gould, Mex. and Cal. Shdls, p. 17, pi. 15, fig. 6, May, 1861. 
Not Mya {^Lyonsia) nitida Fabiicius, 1798.— Osteodesma nitidum Gould, 
Otia Conch., p. 187, 1861. Type locality, Santa Barbara, California. 

Distribution .—San Francisco Bay, California, and south to Point 
Abreojos, Lower CaJifomia. Cat. No. 131739, IJ.S.N.M. 

This small, slender, and Tery pearly spedes is difEerent both in 
form and distribution from the precedhig. 

LYOnsU. CAUrOBinCA Comad. 

Lyonsia caMfomica Gokbad, Joutn. Acad. Nat. Sci. Ebila., vol. 7, p. 24S, pi. 19, 
fig. 20,1837. 

Distrihdion .—Puget Sound, Washington, and south to Todos 
Santos Bay and the Coronado Islands, Lower California. Cat. 
No. 253111, U.S.N.M. 

This white and pearly species takes much the same place in the 
fauna that L. coruscans Scacchi does in the South European fauna. 
It is the most common species on the Californian coast and is usually 
more or less arcuate and very pearly. A variety with nearly cyhn- 
drical form without arcuation from San Francisco Bay has been 
named by me L. var. TtaroUi in honor of Mr. Harold Hannibal, of 
Stanford University, and a very thin, smaller, and translucent form 
from Catalina (type locality) and the Coronado Islands, with the 
beaks very close to the anterior end, may be called var. nesiotes. 
The latter may possibly, with more material, prove distinct. Cat. 
No. 206410> U.S.N.M. 
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LYONSIA PUGETENSIS Dali. 

Ljfcmm pugeterms Dall, Proc. U. S. Nat. Mus., vol. 46, No. 2002, p. 595, June, 
1913. 

Distniuiion.^--(Mgxuk Bay, Alaska Peninsula, and east and south 
to Puget Sound, Washington. Cat. No. 249966, U.S.N.M. Type 
locality near Queets River, Washington. 

This is probably the largest described species of the genus. An 
immature specimen was used as a type for the description, because it 
was perfect and not eroded. It showed nothing which could be 
considered as a lunule or escutcheon. Adult specimens measure 
52 mm. long by 28 mm. high and 16 mm. in diameter. 

LYONSIA PANA^nSNSIS DalL 

liyonsia pancaiieTisis T) at.t. , Bull. Mus. Comp. Zool., vol. 43, ITo. 6, Oc6. 1908, 
p. 427, pi. 18, fig. 12. 

DistriJniiion .—^Type locality, Gulf of Panama, 556 fathoms. Cat. 
No. 110584, U.S.N.M. 

This is closely allied to L. wrenosa and to the following species. 

LYONSIA. FKBTAUS, neiv spedes. 

Rhftll small, thin, white, hardly pearly, subdonaciform, covered 
■with a rather strong, smooth, brownish periostracnm ornamented 
with sparse, distant, elevated, radial bnes, about a dozen in number; 
beaks prominent, opistbogyrate, close to the anterior end; anterior end 
broadly rounded, posterior end narrower, rounded bluntly, not trun¬ 
cate; no limule or escutcheon; periostracnm ^tending slightly 
beyond the calcified margins; interior slightly pearly, paJlial line 
■with (for the genus) a rather wdl-marked sinus; hinge feeble, the 
resibnm parallel with the margin, the bthodesma elongate-quadrate. 
Length, 10; hei^t, 7; diameter right valve, 4, left valve, 3 mm.; 
beaks behind the anterior end, 2.5 mm. 

IHstribution .— Type locality. Straits of Magellan, in 20 fathoms. 
Cat. No. 96196, XJ.S.N.M. 

This specie has close relations with the Arctic L. arenosa. 

I have not seen the AnaiUna, cuneaia of Gray, 1824, which has 
generally been referred by authors to Entodesma, but Hanley’s copy 
of the original figure in his edition of the Index Testaceologicus, 
resembles a typical I/yonsia rather than an Bviodesma. E. ehUense 
Phibppi which has been united with it is certainly a very different 
shell, as is Entodesma piotum Sowerby, although both were referred, 
in my Keport on Peru-vian Shells (1909), on the authority of other 
authors to cuneata Gray. The Lyonsia paiagonica of Orbigny in the 
Voyage dans I’Am&ique M6ridionale, is from the Atlantic coast, at 
the Bay of San Bias, and is probably an Entodesma; bis L. cdvaredi 
from the same locality a true Lyonsia, but unlike either of the Pacific 
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species. It is probable that i. IrevifroTis of Sowerby, 1834, from 
Ecuador, is identical with L, cunmta Gray. L, nidlvinmsis Orbigny, 
is probably not a Lyonsia but a member of the Leptonacea. 

SubgeniLS ALLOGBAMMA BaU. 

AllogramTna Ball, Trans. Wagner Inst., vol. 3, pt. 6, p. 1614, 1903. Type ,— 
Lyonsia formosa Jeffreys. 

ALLOGRAMMA AMABIUS DaU. 

Lyonsia {Allogramma) amahilis Ball, Proc. U. S. Nat. Mus., vol. 5,' No. 2002, 
p. 594,1913. 

Distribution, —^Type locality, oS Santa Barbara Channel, Califomia, 
in 534 fathoms. Cat. No. 267171, U.S.N.M. 

Snbgenus ENTOBESMA Philippi. 

Entodesma Philippi, Arch. f. Naturg., 1845, vol. 1, p. 52; 1847, p. 66. Type,-^E, 
chilense PMlippL 

PMlippina Ball, Moll. Porto Rico, Bull. TJ. S. Fiidi Com. for 1900, p. 498, 1901, 
Type,—Lyonsia heana Orbigny. 

EHTODESMA CHILENSE PhJUiipi, 1845. ' 

Distribution, —^Type locality, Chiloe Island and north to Valparaiso, 
Chile. Cat. No. 73609, U.S.N.M. 

This is very dose to Lyonsia inflata Conrad, the only difference I 
can see is that in normally developed specimens the posterior part of 
the shell is more patulous, flatter, and less distinctly truncate in the 
Chilean shell. However, a large series of both might lead to a differ¬ 
ent condusion. As these mollusks are nestlers, the valves are usually 
much distorted, takiag the form of their situs. E, namcula Adams 
and Keeve, of Japan, is a very similar shell. 

EHTOBESMA INPLATUM Coniad. 

Lyonsia inflata Conead, Joum. Acad. Nat, Sci. Phila., vol. 7, p. 248, pi. 19, fig. 10, 
1837. Guayaquil. 

Lyonsia diaphana Oaepenteb, Proc. Zool. Soc. London, for 1855, p. 228. Mazatlan 
(young diell). 

Entodesma spongiophila Ball (MS.), 1866, Monterey, Cailfomia. 

Distribution, —^Vancouver Island to Salina Cruz, Mexico, and Guay¬ 
aquil. Cat. No. 15522J, U.S.N.M. 

These shells are usually foimd living in sponges or the mass of 
compound ascidians, and they differ from the rock nestlers in their 
pohshed smooth surface and normal shape. 

ENTODESMA PICTUM Sowerby. 

Lyonsia pict^*, Sowebbt, Proc. Zool. Soc. London, 1834, p. 88. Type locality, 
Muerte Island, Ecuador. 

This species is much the shape of E, beana Orbigny of the West 
Indies, but differs by its painting of radial black lines on the corneous 
ground of the periostracum. 
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Seotioxi AGHIODXISKA DaU. 

Agriodema Ball, Proc, U. S. Nat. Mus., vol. 37, No. 1704, p. 284, Nov. 1909. 
Type,—Entodesma s(udcola Baird. 

BNTODSSMA (AGRIODESMA) SASICOLA Balxd. 

Lymsia saadcola Baird, Proc. Zool. Soc. London, for 1863, p. 70. Type locality, 
Vancouver Island. 

DisinJmtion .—Nestling like Scmcava in rock crevices from Una- 
laska, Aleutian Islands, eastward and southward to San Pedro, 
California. Cat. No. 88876, U.S.N.M. 

This enormous rude species, sometimes reaching nearly 6 inches in 
length, is by all odds the largest species of the family. The coarse 
homy periostracum in drying always cracks the calcareous portion 
of the valves and I have never seen a perfect specimen except when 
preserved in alcohol. Its nestling habit results in an infinite variety 
of distorsion. The lithod^ma is very large and strong and is ioserted 
obliquely below the dorsal margin. The varietal name cylindracea 
Carpenter was given to specimens which had grown to fit borings of 
LithopTuiga. 

EI7TODBSMA (AGRIODESMA) SCAMMONl DalL 

Entodesma scammoni Ball, Amer. Joum. Conch., vol. 7, pt. 2, p. 142, pi. 16, 
fig. 3,1871. 

DistrihuUon. —Type locality, Port Simpson, British Colmnbia 
(Scammon). Cat. No. 213713, U.S.N.M. 

This species differs from all the others in its brilliantly pearly 
interior, its oval shape, and its permanently adherent periostracum 
without radiating lines. Only the original specimens collected in 
1865 have so far been obtained. 

Genus MYTIL.IMBRIA Conrad. 

Mytiliniena Conrad, Joum, Acad. Nat. Sci. Phila., vol. 7, p. 246, pi. 19, fig. 5, 
1837. Type. —if. nvttallii Conrad. 

MYTIUMTCRTft ITUTTAIXII Coniad. 

IHsiribaMon .—ancouver Island and south to San Diego, California. 
Cat. No. 74234, IJ.S.N.M. 

It is by no means certain that this genus is properly placed here, 
despite its conchological characters. The little that is known of its 
anatomy points rather in the direction of Verticordia. The animal 
lives surrounded by a mass of spongy texture which has been referred 
to as '^sponge,” hut it is possible that the substance is a consolidated 
mucous exudation secreted by the animal itself. Further researches 
are needed to settle these questions. 



A NEW CKUSTACEAN, DIAPTOMDS mOINIENSIS, AND 
A DESCRIPTION OF DIAPTOMDS TYRELEJ POPPE. 


ByC. Dwight M^sh, 

Of the United States DepartmeM of Affrimltwre. 


The ^cies of Dia/pUmm in the United States are pretty well 
knowH; inasmuch as collections have been made and examined from 
practica31y aJl sections of the country. Any material addition to the 
number is not to be espected; hence considerable interest attache 
to anything that is distinctly new. Because, too, the species of 
Diaptorms are so distinct, and in many cases 
have such a definite geographical distribution, 
it is especially important that the species 
diagnoses should be as exact as possible. For 
these reasons it seems wise to record the de¬ 
scription of a new species recently found in 
Vir^nia, and to publish the modifications 
of the diagnosis of D. tyrMi which result from 
the study of specimens from new localities. 

DIAPTOM0S V1R6INIENSIS, new species. 

Of moderate size. The first c^halothor- 
adc s^ment is somewhat longer than 
the three following. Tha third and fourth 
are much shorter than' the second. The 
last cephalothoracic s^meut is somewhat 
produced laterally, and terminates on each 
side in a rather acute 
point. About midway 
on the posterior border 
of each lateral lobe is 
a minute spine (fig. 1). 

The general form of 
the cephalothorax is 

slender, the anterior 

part narrow and almost X445. 
pointed. 

The first s^ment of the female abdomen (fig. 2) equals in l«igth 
the rest of the abdomen, including the furcal rami; it is rather slender, 
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Fig. 1.— Diaptomus vm- 
oiNiENSZs. Lateral 
WING LAST CEPHALO- 
THOBAaC SEGMENT, 
X 445. 
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dilated in front and laterally, the lateral dilatations not rery promi¬ 
nent, 'with two minute lateral spines at about one-third its length. The 
second and third s^ments are about equal in length, and the furcal 
rami are somewhat longer than these 
s^ments, and are dilate on the inner 
margins. 

The antennae are 25-s^mented and 
extend beyond the furca. 

The right antenna of the male is 
much swollen anterior to the geniculat- 
iog joint. The antepeuTiltitnate s^ 
ment (fig. 3) bears a very short hook¬ 
shaped process. 

The first basal segments of the female 
fifth feet (fig. 4) are armed with rather 
spines. The lateral hairs of the 
ENsis. tek- second basal s^ments are rather long 
MiNAi. sEo- and slender. The exopodite consists of 

DTR ICTg QP AN* * 

TENNA OP two s^ments. The hook of the second 
male, X 445. segment is stout and denticidate on the 
inner margin. The outer angle of the second seg- foot op female, 
ment hears two spines, the iimer unusually long, ^ 
being about twice the length of the outer. The endopodite is 1-seg- 
mented, and is somewhat longer than the first segment of the exop¬ 
odite. It is setose on the inner margin of the tip, and the tip is 




armed with two rather stout spines. 

The spines of the first basal segments 
of the male fifth (fig. 5) feet are of mod¬ 
erate size. The second basal s^ment 
of the right foot is rather elongate, its 
distal end twice as wide as its proximal. 
The inner margin is convex, the outer 
strai^t, making a rather diarp bend 
near its distal end. The lateral hair is 
situated at about three-fourths its 
length- The first segment of the exop¬ 
odite is about as broad as long, its in¬ 
ner and outer margins convex, and bears 
a triangular hyaline projection on its 
inner margin, which is continued as a 
shelflike projection on its posterior sur¬ 
face. The second segment is approx¬ 
imately four times as long as broad, con¬ 
cave on the inner margin and convex on 
the outer. The lateral spine is stout, 
about one-third the length of the seg¬ 
ment, and situated about midway of its 
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length. The teraaiaal hook is much shorter than the second seg¬ 
ment of the exopodite, is stout, and symmetrically sickle shaped. It 
is denticulate on its inner margin. The right endopodite is 1-seg- 
mented, triangular in shape, and about equal in length to the first 
segment of the exopodite. The left foot, in length, nearly reaches 
the end of the first segment of the exopodite of the right foot. The 
second basal segment is about as broad as long, the inner margin 
being somewhat longer than the outer. The lateral hair is near the 
distal angle. The first segment of the exopodite is longer than wide, 
the distal end being about half as wide as the proximal. The second 
segment of the exopodite is slender and bears on about half its inner 
margia a setose pad. It is terminated by a digitiform process, on the 
inner margin of which is a falciform, clawhke spine. 

Length of female exclusive of fureal setae, 1.366 mm. 

Length of male exclusive of furcal setae, 1.24 mm. 

This species was found in material collected by Mr. H. K. Harring 
in Black Pond, Virginia. 

It seems to be most nearly related to J9. Hrgei. 

Type-^fedmen .—^Male Cat. No. 47892, U.S.N.M. 

Paratypes, one female Cat. No. 47897, U.S.N.M., and one slide males 
and females, 9 specimens. Cat. No. 47893, U.S.N.M. 

DIAPTOMUS TYKELLI PoH»e. 

1888. Diaptomus tyrelU Poppe, p, 150. 

1889, Diaptomus tyrelli De Guerne and Richard, p. 39, pi. 1, figs. 17-18; pi. 

4, fig. 26. 

1895. Diaptomus tyrelli Herrick and Turner, p. 76, pi. 10, fig. 19. 

1897. Diaptomus tyrelli Schacht, p, 176. 

1907. Diaptomus tyrelli ilARSH, p. 441, pi. 19, figs. 2, 3, and 8. 

1915. Diaptomus prihilofensis, Juday and Muttkowski, p. 25, fig. 2 a, 5, and 
c; fig. 3 a and 5. 

Of medium size. The suture of the first cephalothoracic segment is 
rather distinct. The first segment is considerably less in length than 
the three foUowing. .The last cephalothoracic segment is expanded 
into large lateral processes, each process armed with two spines. 

The fust segment of the female abdomen equals in length the rest of 
the abdomen. It is broad, dilated in front, and moderately dilated 
laterally. It bears prominent lateral processes which are tipped with 
acute spines directed backward. The second segment is shorter than 
the third, and the two together are somewhat longer than the furca. 
The furcal rami are stout and ciliate on both the mner and outer 
margins. 

The antennae are 25-segmented and reach to the furca or to the 
end of the furca. The antepenultimate segment of the right antenna 
of the male is unarmed or has a small hyaline lamella, which may be 
just visible at the distal end of the segment or may extend over the 
distal third of the segment. 

The fifth feet of the female are slender. The spines of the first 
basal segments are small and acute. The lateral hair of the second 
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bsssl s^nxent is of moderate length., The first segment of the 
exopodite is more than twice as long as wide. The hook is only 
slightly carved and is finely denticulate on both inner and outer 
margins. It is armed with three spines, the innermost being the 
longest. The inner two spines represent the third segment. The 
endopodite is long and slender, 1-segmented, and exceeds in length 
the first s^ment of the exopodite. It is setose at tip, and armed with 
two TftTig terminal spines which are inserted well back from the end of 
the endopodite. In the male fifth feet the spines of the first basal 
aAg^ftTit.a are rather prominent and acute. The second basal s^ment 
of the right foot is twice as long as broad. The lateral hair is situated 
about at the beginning of the distal third. The first s^ment of the 
exopodite is quadrate and bears on the inner distal angle a hyaline 
process which varies somewhat in size and form; it most commonly 
has a roxmded extremity but may be nearly triangular in form. The 
second segment is strongly curved and equals m length the first basal 
sapient. The lateral spine is straight or slightly curved, is rather 
am all, and is situated just distad of the middle. The terminal hook 
is slender, slightly curved, and equal in length to the rest of the foot 
with the exception of the fimt basal segment. It is denticulate on 
the inner margin. The endopodite is small, variable in length, but 
not as long as the first segment of the exopodite. It is ordinarily 
pointed at the distal extremity, but in some individuals it is-rounded. 
The left foot reaches to the end of the first s^ment of the right 
exopodite. The second basal segment is as long as wide, and strongly 
convex on the inner maigia. The lateral hair is situated near the 
distal end. The first segment of the exopodite is longer than wide. 
The second segment is about one-half the length of the first, and the 
inner surface is a conTOx setose pad. The segment is terminated with 
two digitiform processes, of which the outer is the longer. The 
endopodite is long and slender, reachhg to the middle of the second 
s^ment of the exopodite. It is either 1-s^mented or indistinctly 
2-segmented. The tip is distinctly setose. 

Liength fording to Poppe: Female, 1 mm.; nnale, 1.5 nun. 

Length according to lilljeboig: Female, 1.9 mm.; male, 1.8 mm. 

Specimens from Alturas Lake averaged: Female, 1.258 mm. ; male, 
1.15 mm. 

It seems probable tiiat in Poppe’s description the lengths for the 
female and male were transposed. 

The original description by Poppe was from material collected at 
Summit Lake in the Canadian Rockies, at a heighth of 5,300 feet. 
liUieboirg’s material was from Centerville, California. It has also 
been found in collections made by the United States Pish Commission 
in Alturas Lake, Idaho, and in the Pribiloff Islands, Alaska, and by 
the author in Yellowstone Park and in Lake Tahoe. 
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The description as given above conforms very closely, as in the 
diagnosis given, Marsh, 1907, to the descriptions given by Poppe and 
by Lilljeborg in Gueme and Richard 1889. The changes are in 
minor additions, which are made in order to conform to the more 
complete knowledge of the species which is furnished by the recent 
collections. 


In most particulars the species seems to be quite constant in its 
structural characters. The endopodite of the right fifth foot of the 
male varies in its form and length, but not within 
wide limits. The endopodite of the left foot is 
/jf sometimes 1-segmented and sometime 2-seg- 

jy mented. The spines of the 

I second segment of the exopo- ■ 

dite of the fifth foot of the fe- JJ 

male are, in the specimens ex- /7 

^ 1 amined by the author, much 

1 more prominent than figured \ ^ 

7 by De Gueme and Richard; \ 1 

the innermost spine is particu- \ U 

larly long. The variations in 1 

the armature of the antepenul- | 

^ timate segment of the right 

Fig. 6.—DLiPTOMos ty- antenna of the male are par- ri<s-7 .—buptomus tt- 

BELLI. TbEMINAL SEG- i* t i i . • T aT- BSSLU. TEBUINAL SEG¬ 

MENTS ANTENNA OF ticulaxly mterostmg. In the mentes antenna of 
MALE FROM YELLOW- oripnTifll descriptiou bv Poppo Altubas 

STONE Park, X 445. ° ^ ^ /. ^ “ Lake, Idaho, X 445. 

this segment was said to be 

entirely unarmed. In the diagnosis of De Gueme and Richard it is 
said that it is ‘ ‘plane dearmatus, tantum modo modulo minutissimo 
et vix visibili praeditus.” In the specimens from the Pribiloff Islands 
there wa5 no armature. In those from Yellowstone Park, as shown 
in figure 6, there was a small hyaline lamella extending back fuUy 
one-third the length of the segment, and projecting appreciably from 
the distal end.- In the specimens from Alturas as shown in figure 7 
there is a very minute hyaline lamella at the distal end of the segment, 
while in the Tahoe material the armature is entirely absent. 

It appears that the Alaskan material most closely resembles the 
type described by Poppe, It is generally considered that the anten¬ 
nal armature is not subject to variation. If no variability is con¬ 
sidered possible, the Yellowstone Park form must certainly be con¬ 
sidered a separate species, and possibly the Alturas form another. 
Considerable interest attaches to just what LiUjeborg had for the 
description of De Gueme and Richard, the material being collected 
at “Centerville, near Fresno, California,” and it is to be hoped that 
at some time a reexamination may be made of material collected from 


MENTS ANTENNA OF 

TiTAT.'R PROM Alturas 
Lake, Idaho, X 445. 


that locality. 

D. coloradensis was described by Marsh in 1911 from material found 
in the Rocky Mountains in Colorado; it has since been found in the 
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Walisatcli Moimtains in Utah. This is undoubtedly very close to 
tyrdlL The main points of difference as stated in the original de¬ 
scription were as follows: 

1. The spines of the first basal segments of the female fifth foot are 
large in coloradensis, small in tyreUi. 

2. The endopodite of the female fifth foot is shorter than' the first 
s^ment of the exopodite in colorxtdemisj but longer in tyreUL 

3. In the male fifth foot the distal margin of the first segment of 
the right exopodite has two hyaline processes in cohrademis., one in 
tyrML 

4. The lateral spine of the second segment of the exopodite of the 
male fifth foot is strongly curved in coloradensis, but nearly straight 
in tyreUi. 

5. The second segment of the exopodite of the male fifth foot has 
a blunt spine on the dorsal surface in cohradensiSj but none in tyrdLL 

6. The right endopodite of the male fifth foot is nearly as long as 
the first segment of the exopodite in colorademim^ but much shorter 
in tyrdli. 

7. The left endopodite of the male fifth foot is much stouter in 
cohradensis than in tyreUi. 

A careful reexamination of the available material shows that these 
points hold good except the sixth and that the endopodite of the 
fifth foot in the female in some specimens equals in length the first 
segment of the exopodite. To these may be added that the second 
segment of the right exopodite of the fifth foot of the male in coloTOr- 
deasis is nearly straight, while in tyreUi it is strongly cmved and 
somewhat shorter and stouter. A minor point may also be men¬ 
tioned that apparently in coloradensis the lateral spine of the second 
segment of the exopodite of the right fifth foot of the male turns 
down—^that is, toward the distal end of the segment—^while in tyreUi 
it turns toward the proximal end of the segment. 

The distinctness of cohradensis then seems assured, and further 
study of the related forms may make it best to separate others from 
tyreUi. 

D. prUiUofeims Juday and Muttkowski, must, without doubt, be 
conadered identical with D. iyrdli. 
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NOTES ON ALLOPHANITE, FUCHSITE, AND TRIPHrmTE, 


By Edgar T. Wherry, 

Asmtmit Curator y Division of Mineralogy and Petrology, United States National Museurru 


OBSERVATIONS ON ALLOPHANITE. 

Nomenclature of the hydrous aluminium mlicaies .—^There are among 
minerals a number of groups condstmg of solid solutions of two or 
more theoretical end-compounds, in which, for convenience, certain 
intermediate members are assigned soames. To cite one of these, the 
intermediate members of the plagioclase feldspar group are called 
oligoclase, andesine, labradorite, etc., although it would be equally 
possible to name them aU by the proportions of the end-compounds, 
albite and anorthite, they contain. 

While the hydrous aluminium silicates could also be named 
according to the proportions of the end-members present, it is perhaps 
better to assign names to the more important intermediate ones. 
Dana selected six of these: (1) halloysite, (2) cimolite, (3) mont- 
morillonite, (4) allophane, (5) coHyrite, and (6) schrdtterite, as 
species, but of these 2 and 3 differ only in unessential particulars, 
as do also 4, 6, and 6, so only three are recognized here, the names 
assigned being those which have priority; 

Cimolite (Klaproth, 1795).—Mostly soft, earthy days with the 
ratio AlgOs: SiOa=from 1:7.5 to 1:2.5; includes anauxite, confolensite, 
delanovite, erinite (Thomson), hunterite, montmorillonite, ra^um- 
ovsfcite, some smectite, steaigOlite, stolpenite, and termierite. 

Bfctlloysite (Berthier, 1826).—Mostly soft, earthy days with the 
ratio AlaOaiSiOa^from 1:2.5 to 1:1.5; includes ancudite, some 
allophane, bole, catlinite, dillnite, galapectite, glagerite, glossecollite, 
guminite (Breithaupt), indianaite, some kaolinite, keffefcilite, lenzi- 
nite, lithomarge, meerschaluminite, nulanite, nerchinskite, ochran, 
oropian, pholerite, pseudosteatite, samoite, severite, smectite, tera- 
tolite, and tuesite. 

Allophanite (Stromeyer, 1816).—^Hiarder, more vitreous minerals, 
with the ratio Al 203 :Si 02 =from 1:1.5 to 1:0.25; includescarolathite, 
coUyrite, and schr5tterite. Only allophanite will be discussed here. 

Name .—^The name “ aUophan,'' from two Greek words meaning to 
appear different,’^ was given by Stromeyer^ to a waxy, amorphous 

1 Gd. Anz. K^Sng. Ges. Wiss., GSttlngen, 1S16, p. 1250. 
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xoiaeral coutaiDisg almnina, silica, aad water. In adapting German 
mineral names to American nse the usual rule is to add ite to the 
ending fham,; thus, lenkophan, meliphan, and rhabdophan become 
leuknphanite, mdiphanite, and rhabdophanite; only e is added in 
other cases, as aUophan, ^ukophan, and uranophau, which are ordi¬ 
narily written allophane, ^aukophane, and uranophane. For the 
sake of uniformity, however, it seems best to have aU mineral names, 
except those which have come down to us £n>m the ancients, end 
in Ue, so a^ophamiUe is adopted as the name of the substance under 
discussion. 

Oomposidon .—Considerable disputation has been indulged in 
during the last few years, chiefly by German mineralogists, as to 
whetker allophanite and other similar noinerals are variable nurtures 
or definite compounds. Most that has been written consists of mere 
quibbling over the meaning of terms; but Stremme,^ after summing 
up the arguments on both sides, has shown that the noncrystalline 
day-minerals are best interpreted as adsorption compounds of 
colloidal alumina and silica with variable amounts of water. The 
observations described in the following paragraph confirm the cor¬ 
rectness of this view as far as one sample of allophanite is concerned. 

A new occvareaee of aUopTuinite .—Material sent to the Museum for 
identification labded as occurring “20 miles from Salt Lake City, 
Utah,” proved to correspond in most of its properties with allo¬ 
phanite.* But its refractive index did not agree with that given in 
the books for this nuneral (1.49), and as the exact nature of the 
mineral on which this vatue was determined is not recorded, further 
study of the matter seemed desirable. 

The foUowing are the properties of the sample in question: 

Color: White to yellowidi white. 

Luster: Vitreous to duU; subtransparent. 

Hardness: 3. Sp. gr.: 1.88 to 1.90. 

Structure: Grandar. 

Fracture: Subconchoidal. 


Optical properties; Isotropic (amorphous, colloidal) in l^e part, 
also diowmg confusedly anisotropic <metacoIloidal) patches. 

Index of refraction: 


Saturated with HjO (H2O about 45 per cent).. 

Observed. 
.1.465 

Calcolated. 

1.466 

Air-dried. 


.1.480 

1.473 

Dried at 120“. 


.1.565 

1.564 

Ignited. 


.1.595 

1.592 


The calculated values were obtained as follows: The indices of the 
three constitumits being (amorphous forms) AI3O3 1.68,® SiO^ 1.46, 


I !>oeiter’s der Mineralehemie, voL 2, pc. 2,1914, p. 36, 

* Oat. No. 87438, U.S JT.M. 

* An approziioate dat^nnioatioxi Al(OH)s. 
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and HjO 1.31, the first two were averaged in the ratio of 3:2, giving 
1.592 as the index of anhydrous aJlophanite, and this was then aver¬ 
aged with the figure for HjO in the several proportions listed. The 
essential agreement between the observed and calculated values indi¬ 
cates clearly the additive character of the indices; that is, the index 
of any combination is the average of the indices of its components. 

Qualitative teste: Decomposed by Hd, yielding granular silica; 
gives reactions for Al, Ca, and traces of Mg and Fe. Before the 
blowpipe: Gives reactions for Al, Si, and OH. 

Analysis, made on microscopically homogeneous, amorphous 
material: 

Ratios. 


AlaO,. 

F^Og- . . .. 

SiOg. 

CaO. 

MgO. 

HgO below 100® 
HaO above 100° 

Total. 


33.78 

0.331 

LO 

1.08 

.007 

... 

21.70 

.360 

LI 

2.04 

.036 

... 

0.45 

.011 

... 

4.86 

.270 


85.82 

99.73 

1.990 

6.0 


'The tendency of the colloidal alnmina and silica to unite in the 
definite ratio 1:1 here shown is a good example of Comu^s law of 
homoisochemism, but the additive character of the indices of refraction 
of the constituents indicates that no complete cheimical combination 
has occurred between them. 


TWO NEW OOCUItRENOES OF FUOHSITE. 

The name fuchsite, proposed by Schafhautl in 1842, is used to refer 
to the isomorphous series of which HgK (AlSiOJg and (CrSi 04 )s 
are the end members, the first being usually present in excess over the 
second. 

Fuck^ from Chester Oowniyj Pennsylvarda .—On Young's farm, 2 
miles west of Harmony Hill, on the north side of the road to Komans- 
ville, West Bradford Township, a deposit of a bright-green mineral 
has long been known to local mineralogists, and specimens from it 
included in collections, usually under the name epidote, but it was 
identified as fuchsite in 1907.^ The rock consists of a fine-grained 
dolomite, containing considerable granular quartz, and in certain 
zones and streaks abundant flakes of colorless to intense green mica.* 
Although occurring only as isolated ledges in the bank of a brook, sur¬ 
rounded by soil containing fragments of mica schist and gneiss, and 
showing no determinable relations with any known formation of the 
region, it is probably the result of alteration of a dike of some basic 
igneous rock, such as chromite-bearing serpentine. A somewhat 
similar occurrence has been described in Montgomery Coimty, Mary- 


1 Mineral Collector, toI. 14,190S, p. 172. 
81022"—Froc.N.M.voL^—15-30 


* Cat No. 87610, U.S.NJI. 
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land,*’ and on. excursion A 5 of the XII In'temational Geological Con¬ 
gress in Canada, 1913, rodks identical in every respect Trith the present 
material -were observed in connection with some of the serpentine 
masses in the asbestos r^on of Quebec. 

The micaceous constituent of the rock can be seen under the hand 
lens to be partly colorless, but in certain zones it has a brilliant 
emerald-green color. In tbio section both show the optical properties 
of muscovite, but the green material has in addition the intense pleo- 
ehroism, greenish blue to emerald green to pale green, characteristic 
of fuchsite. A sample of the rock was treated with hydrochloric acid 
to remove dolomite and with a heavy liquid (acetylene tetrabromide, 
diluted •with benzene) to remove the quartas. The nuxture of micas, 
containing, as estimated with the microscope, about 10 per cent the 
green variety, was fused with sodium carbonate and the chromium 
determined colorimetrically, the result being 0.83 per cent CrgOg. The 
green mica therefore contains approzimatdy 3 per cent of OrgOa, or 
14.4 per cent HgK (CrSiO<)s. 

Fuchsite from Marble, Colorado.—A specimen of a bright-green 
micaceous mineral was collected by Dr. George P. Merrill at the marble 
quarries of Colorado in 1914 and turned over to the writer for exami- 
tation.’ In his report on these quarries Doctor Merrill states: 

In tile face of the oliffs between quizes Nos. 2 and 3 there occurs for a short dis¬ 
tance a bed of 'white marble traversed by green veins. This is a purely local phe¬ 
nomenon due to the presence of a ssnall amount of chromifetous mica and not to 
copper carbonate, as popularly enipposed. 

By dissolving out Ihe inclosing marble with very dilute hydro¬ 
chloric acid an intense gresr micaceous powder was obtained, which 
imder the microscope appeared to be homogeneous and ^ow^ed a most 
bi^ant pleodbroism. A sample was test^ colorimetrically for chro¬ 
mium and 6.08 per cent CrgOg obtained, which corresponds to 29.2 
per cent of HjK (GrSiOJ,. 

TBaPBnrLTTE FEOM A NEW LOCALITY NBAE GRAFTON, NEW 

HAMPSHH®. 

The material described in this note was sent personally to Dr. 
George P- MeariH by Mr. L. dough, of East Concord, New Hampshire.* 
It counts of a dull gray massive mineral with a greasy luster, lowing 
blue films on joint planes, due to incipient alteration, and is penetrated 
by nairrow vans of crystalline red garnet and black biotite. The 
locality is stated to be a mica prospect on the farm of N. M. Ejlton, 
about 4 miles from Grafton station, several miles from the formerly 
famous locality of triphylite, graftonite, etc. Several hundred poimds 
of it were obtained. 

A, sample was submitted by Doctor Merrill to J. E. Whitfield for 
analysis and his results are given in column 1 below. For comparison 

1 Vfl i ia m s azid QBl, Jobzts HopkiBs Uiijy. Circular No, 85^ 1889. 

»Cat Na 8833^ U.S.N.M. 

•Cat. No. 88363, U-SJT.M. 
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Penfidd’s analyses of material from the old Grafton locality and from 
Norwich, ConnecticniV are added, in columns 2 and 3, respectively. 

The indices of refraction, determined by the immersion method, 
and the specific gravity are also compared with the correi^ondmg 
values of the older material 


1. 2. 3. 

FeO.. 27.66 26.23 26.40 

MnO. 16.63 18.21 17.84 

OaO. trace 0.94 0.24 

ifeO... 2.a) 0.69 a47 

140 . 8.49 8.79 9.36 

NajO. 0.35 ai2 a36 

KjO. 0.(W 0.32 . 

FjOs. 43.85 44.03 44.76 

SiOj. 0.27 . 

H*0. 0.41 L47 0.42 

Total. 100.02 100.70 99.84 

Sp.gr. 3.631 3.620 a634 

«. 1.690 1.688 . 

P.... . L690 Le88 . 

Y. 1.695 L 692 . 

y-a .006 . 004 . 

Sign.... + + 


In so far as the percentages of ferrous and manganous oxid^ are 
concerned, the present mineral is closer to that from Norwich (3) 
than to the old Grafton occurrence (2). Since the specific gravities 
in this group vary with the relative amounts of these oxides, the 
former yielding the higher values, the gravity of 1 might be expected 
to exceed that of 3. The slightly lower figure found is probably to 
be correlated with the relatively large amount of magnerium oxide 
present. 

The group to which the mineral here described belongs comprises 
triphylite, LdFePO^, lithiophilite, IiMnP 04 , natrophilite, NaMnPO*, 
and the sriU uimamed memb^ Iah%P 04 , NaFeP 04 , NaMgP 04 , 
E 3 ^hP 04 , EIFePO*, etc. In accordance with the writer’s plan for 
simpli^nng minertdogical nomenclature ^ it is recommended not only 
that no new names be given to the last of these, but also that lithi¬ 
ophilite and natrophilite be dropped.* Triphylite then becomes the 
series name, and chemical prefixes may be applied to it to refer to 
€my desired end-member. 

The mineral from the new Grafton locality may be described, 
accordin^y, as a triphylite containing 60 per cent lithio-ferro- 
triphylite, 37 per cent li^o-mangano-triphylite, and small amounts 
of several other members of the series. 

1 Amer. Joum. Set, ser. 3, vol. 13,1877, p. 425; toL 17,1879, p. 226. 

» Science, new ser., vol. 39,1914, p. 576; Proc. U. S, Nat. Mus., vol. 47,1914, p. 604. 

> This disregard of the “ role of priority ” is believed to he justified by the gain in c l ear n ess resulting from 
the use of names with chemical prefixes. 






























BEmSH FOSSIL BTSECTS. 


By T. D. A. CocKEEEax, 
Of&e Unimsi^ of Colorado, Boulder. 


INTBODUCTION. 

The Lacoe coUeetion of fossil insects, in the United States Nationd 
Museum, includes a considerable series of English specimens, partly 
from the lias and partly the Oligocene of the Me of Wight, all 
collected many years ago by the Rev. Peter Bellinger Brodie. A 
study of this material has revealed many new and interesting forms, 
which are described herewith. There axe in addition many others, 
some too imperfect for description; others, especially Coleoptera and 
minute parasitic Eymenoptera from the Oligocene, belongii^ to 
groups which I can not properly describe without larger collections of 
recent forms. 

SUMMAEY OF OCCUERENCES. 

It seems useful to present a brief summary of our knowledge of 
British fossil insects up to the date of writing. In this I have in¬ 
cluded only the species which have been definitely named and 
described, as experience shows that references to species by the 
generic name or family name only, which axe scattered through the 
literature, are too unreliable to be used as evideiice. 

CABBomrEROus (27 qtedes). 

Pda^Mdyoptem.^Tbktmi species. The family called PteronicUae 
by Bolton should be written Pteronidiidae. Pte^idia Bolton 1912 
is antedated by Pteromdea Rohwer 1911, but the difference of a letter 
should save it. 

BZffifitoidea.—Thirteen species, seven of them described in recent 
years by Sfr. H. Bolton. 

Protodomta.—MegaTieura mdstockenm Bolton, 1914, from the 
upper coal measures at Radstock, Somerset. 

Lias (82 species). 

OrQyyptera .—^Nineteen species, of which three axe first described 
below. ^ axe Blattoids, six Mantoids, and seven Locustoids. 

Coleoptera .— ^Thirty-three species, of which six are first described 
below. 
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Odonata .—^Eight species. 

Neuroptera, —P^ohemerobiidae, two species. Sialidae, one species, 
described below. 

PaTiorpatae .—Four species of OHTiophleUa. 

Trichoptera .—^Two species of Necrotaulius. 

Paila^olimiiptera .—^Two species, one first described below. 

Homoptera ,—^Fonr Fulgorid species. 

Seven other species of insects have received names, but are too 
imperfect to place defimtdy in the system. 

OoLETB (209 species). 

(Mhopiera. —^Fifty-five species, of which 43 are Blattoids, 3 Phas- 
moids, 2 Giylloids, and 7 Locustoids. 

Cdleoptera. —^Eighty-seven species. 

Hynienoptem .—Two species of Pseudosiricidae, formerly supposed, 
quite erroneously, to be ants. 

Odonata .—^Eight species. 

Nevropiera .—^Four species. 

PaTiarpafae .—^Two species. 

Trichopiera .—^Three species of Necrotauliidae. 

Lepidoptera .—^Three species. 

Diptera .—^Eighteen species, including forms referred to Myce- 
tophOidae, Bibionidae, Psychodidae, and Tipulidae. 

Heieroptera .—^Five species. 

Eomoptem .—^Ten species, indudiog five Fulgoridae, and a single 
Aphid. 

Twelve other species are considered by Handhrsch to be too im¬ 
perfect to be accurately classified. » 

The British Mesozoic insects, especially those from the Lias, are 
largely known from A History of the Fossil Insects in the Secondary 
Bocks of England, by the Bev. P. B. Brodie, published in 1845. 
This work contained a general account of the subject, with a number 
of plates drawn by Westwood, who added some critical notes, in 
which he included the new generic name OHhopTilebia. There were 
no formal descriptions of genera or species. Brodie hinaself gave 
specific names to 32 of the insects he figured; in 1856 Giebel named 
67 others; and finally Handlirsch, in his great work on fossil insects, 
gave.specific names to 22 of those which had remained nameless, and 
proposed a large nmnber of genera. Five of the species figured by 
Brodie received names from as many authors, namely, Westwopd, 
Hagen, Strickland, Buckland,- and Buckman. More than 50 :^uxes 
still remain without names, almost without exception they fail 
to show characters from which the species could be recognized. 

Thus, of the 291 British Mesozoic insects, no less than 126 are fig¬ 
ured in Brodie^s work, and with a small number of exceptions are 
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not otherwise Imown. Since the %ares are small and not very 
detailed, and the specamens themselTes were never very critically 
studied, it is dear that our knowledge of the subject is much less 
than the long array of genenc and specific names would surest. Of 
the 49 Mesozoic Blattoids, 27 were described and named by Scudder 
in 1886. 

Tbhtiabt (42 species). 

Ooleoptera. —Two from Corfe (1 Middle Eocene), named by Giebd 
in 1856; one from Bovey Tracey (Upper Eocene), named by Heer in 
1862; one from Mundesley (Upper Pliocene), named by Ourtis in 
1840. 

Isoptera. —Three species of Mastotermes described by v. Eosen, two 
from Gurnet Bay (Oligocene), and one from Bournemouth (Eocene). 

Lepidoptera. — IMu)p$yche anMqua Butler, from Gurnet Bay. 

Odonata. —One from (iumet Bay, described bdow. 

Diptera. —^Nineteen from Gurnet Bay, described bdow. 

Hymmoptera. —Ten from Gurnet Bay, described bdow. 

Homoptera. —^Four from Ghomet Bay; three described bdow, and 
one by Woodward in 1879. 

Post TEKTrAav (8 species). 

Eight spedes of Goleoptera, all living species, have been recorded. 
The total number of British fossil insects to date is accordingly 368 
species, of which 44 are first described in this paper.' Undoubtedly 
many others have been collected and await description. Brodie, in 
Geological Magazine, December, 1893, pages 538-540, and 1894, 
pages 167-169, refers to laige und^cribed collections from Gurnet 
Bay. These are now in the British Museum, and I hope to have an 
opportunity to d^cribe them during the coming year. 

DESCBIPTIONS OF GBNE»A AND SPECIES. 

IJAS IN’SEOTS. 

The insect-fauna of the British Idas (lowest division of the Juras- 
dc), as far as we know it, consists of medium sized or small species, 
the Goleoptera and Orthoptera being most abundant. Diptera, 
Lepidoptera, and Hymenoptera were apparently absent. The Cole- 
optera have the most modem facies, and although they doubtless all 
belong to extinct genera, several of the modem families were appaiv 
ently already in existence. Still more remarkable is the appearance 
in several species of elytral stripes, representing the same fundamental 
pattern as we see in living beetles. The Blattoid forms, which are so 
conspicuous in the Paleozoic, seem to be relatively scarce and insig¬ 
nificant in the lias; but later, in the Oolite, they abound. The 
Odonata ace well established. The lias insects come from several 
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different localities, so their peculiarities are not likdy to be due to 
any particular ecolo^cal conditions. It is probable that the material 
coUected is fairly representative of the fauna, but it is very desirable 
to obtain a larger series of species. Should species of any of the naiss- 
ing orders be detected m new collections, they would be of extreme 
interest and value. 

ORTHOPTERA. 

BOSPlXOFrERONIDAE, new family. 

EOSPILOPTERON, new genus. ^ 

Anterior wing broad; costa straight, not elevated; apex rounded 
and obtuse; subcosta not far from maagin, with very oblique cross- 
veins in the costal cell; radius giving off the sector at about the end 
of the basal third of the wing, and shorily after that branched, and 
the lower division again branched, the radius thus ending as three 
nearly parallel veins, which enter the margin well before the apex; 
radial sector emitting five very oblique simple branches b^w; 
media forked a short distance before'the level of the origin of radial 
sector, with the upper division again forked at level of origin of sector 
or slightly beyond; cubitus apparently simple; anal region not 
clearly made out. The longitudinal veins are everywhere connected 
by delicate vertical crossveins. 

. There is a general resemblance to Zalmomites, Zalmona, and Pseudo- 
hmieiHeBa, but the radius is quite distinctive. A new family seems 
to be indicated. 

Genotype.—Eospilopteron omatum, new species. 

SOSFII.OX>TBROH OBHATUM, sew srpedes. 

Plate €0, fig. 2. 

Author wing about 35 mm. long and 9.5 broad; upper apical field 
Cin r^on of radius and sector) with a large round brown spot, about 
3.5 mm. diameter; apical field beyond, above, and below the large 
with scattered small spots, forming a rather obscure mottling. 

lias (Brodie). Lacoe Coll. 8488. The precise locality is unfor- 
tonatdiy unknown. 

Etdotype. —Cat. No. 61388, U.S.N.M. 

ITASINA (OleM). 

Plate 60, fig. 1. 

Englis h lias, “Insect Beds” (Brodie). I^coe Coll. 3490, 3491, 
3493,3464, 3495, the last also iharked “ Osborn’s Pit, July, 1856.” I 
l^ve a figime of part of the wing of the best preserved one (3490), 
showing several details not before made known. This wing is about 
11.75 mm. long; 3495 is a little ov^ 13 mm. I am unable to recog- 
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size saoie tihan one sped.es, and this is doubtless E. liasma, althox^h 
tbe ori^al figure published by Brodie shows the wing too narrow 
apicaUy, and osoits the middle branch of the media. The radial 
sector seems to have six branches, as in Brodie's figure, but dose 
scarutiny shows a seventh branch (with branchlets) near the apex of 
the wing, as Handlirsch figures for E. iritannica. According to the 
figure of E. Tyritannica, that also lacks the middle branch of the media. 
E. Irodiei Handlirsch is based on the apical half of a wing, and is 
probably identical with E. Uasma. It seems probable that the three 
species of Eka/na named from the "P^gliah lias can all be reduced to 
one. 

Pledot^fe. —Cat.' No. 61389, TJ.S.NJ4. 

LOCUSTOPStS LACOBI, new ^edes. 

Plate 60, fig. 4. 

Anterior wing 11.25 mm. long, not quite 2 mm. broad in rniddle, but 
in apical r^on about 2.25 mm. broad; obscurely mottled; costal 
nervure reaching margin 7 mm. from apex of wing, and emitting 
about seven oblique branches or cross-nervures above; subcosta with 
a strong oblique branch just beyond end of costal nervure, but soon 
after closely approximated to costal margin, ending about 2.75 mm. 
from apex of wing; radial sector little divergent from radius, originat¬ 
ing near middle of wing, and giving ofi thrree oblique branches; media 
also with three branches, which are simple; cubitus forked, but not 
joining media, although a rather prominent CTOssvein beyond the fork 
gives an illusory appearance of this; three anals. 

lias at Binton (Brodie). Lacoe CoU. 3460. This is smaller than 
the previously described species; it comes dose to X. ddbiertimnsis 
Handlirsch, from MecMenburg, but is smaller and differs m the details 
of the venation. It does not appear altogether impossible that it is 
identical with dohbertinensis, but it is probably distinct, and Hand- 
lirsch’s species does not show some of the characteristic parts on 
which predse identification m^lst depend. Furthermore, our insect 
is from the Lower Lias, the Gmnan one from the Upper Idas, and this 
alone would be almost condusive agamst specific identity. 

Edlotype. —Cat. No. 61390, U.SJT.M. 

I.OCUSTOPSIS BUCXLAUDI (BiDdte). 

Idas at Binton (Brodie). Lacoe CoU. 3461. Wing 18 mm. long, 
very like i. lacoei, but very much laiger. The radial sector and 
me^a and each three-branched, as in X. laeod. The character of the 
cubitus can not be made out. The costa, subcosta, and radius are 
essentially as in X. lacoei. The insect is a true Loeustopsis. Hand¬ 
lirsch does not indicate the type of Loeustopsis; X. degans Handlirsch 
is herewith designated as such. 
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UASLOPSIB BSODIBI, now sp«ci«s. 

Plate 60, fig. 7. 

ATiterinr wing 26 mm. long, lackii^ a very' little of the extreme 
base; width in middle 7.6 mm.; apex moderatdy obtuse; costa 
str^ht (not convex as in Sialidas), lower margin very sligh% and 
evenly convex; longitudinal veins throughout joined by delicate 
cross nervures, which are straight or slightly curved, vertical or more 
or less oblique.- Subcosta very delicate, its very fine terminal branch 
ftn<lrng about 10 mm. from apex of wing, where it is closely approxi¬ 
mated to the fitcst of the numerous oblique nOTvures which leave the 
end of the radius to join the costa; radial sector arising (leaving 
radius) a little more than 13.6 mm. hrom end of wing, and emitting 
four branches from its lower side; media branching about 19.5 mTn: 
from apex of wing, the upper branch simple, the lower once branched, 
the fork of the lower branch at same level as separation of radial 
sector; between the media and the lower maigia are four simple 
longitudinal veins, without any closed cell, the second anal curves 
upward basally (the anal angle of the wing being rounded) and sends 
a few veiy oblique nervur^ to the margin. 

lias at Binton (Brodie). Lacoe Coll. 8463. 

Distingui^ed from E. pamUeta (Giebel) by the smaller size and 
the simple upper branch of media. The apex is also more pointed 
than in Brodie’s figure of H. paraUela. 

Hc^ype. —Cat. No. 61392, U.SJN’.M. 

naonopsis pasaixbu. (oteM). 

Plate 60, 3. 

lias (Brodie); Lacoe CoU. 3489. A characteristic specimen, dif- 
ferii^ from the orij^al figure in having the upper branch of the lower 
division of the media forked near the end. The fork of the upper 
division of the media is sl%htly over 7.5 mm. basad of the fork of the 
lower division. The cubitus is simple, and there are three simple 
anals. The radial sector shows four branches, instead of five as in 
the fi^me, but the apex of the wing is lost. 

No, 3430, showing only the upper half of the wiig, is referred to the 
same species. In it the fork of the upper division of the media is 
about 6.5 mm. basad of the origin of the radial' sector, and the third 
branch of the radial sector is less than half as far from the second as 
the second is from the first. Jn 3489 the upper division of the media 
fmrks nearly 8.5 mm. basad of the origin of the radial sector, and the 
third branch of the sector is fully as remote from the second as the 
second is from the first. However, judging by analogy with living 
inswts, these differences may wdl be due to individual .variation 
Pot convenience of reference, 3489 may be known as variety a and 
3430 as variety b. 


N0.Sil9. mtftBM WO^BIL iMBCT8--^OOKE'BBLL. 4*75 

3431, a fragment of the middle of a wing, is also ref^ed to B. 
paraUda, 

Pleswtypes. —Cat. No. 61393, U.SJNJML 

CW>B1AT12NA UASmA (Qhbtl). 

GieheVs species was evidently based on the same figure^ as Hmd- 
lirschi’s Ael^lhMula brodiei. The latter consequently falls as a 
synonym. . 

PANORPATAE. 

ORTHOPmEBIA COBSMmUS Westwood. 

Plate 60, fig. 8. 

This, the type of the genus, is represented by Nos. 3455, 3456, 
3457, 3458, Laooe Collection, from the Lias, the last three from 
Binton. The two primary branches of the radial sector fork at 
nearly the same level, but the upper fork is a little more basad, varying 
to considerably more. The anal field was not very dearly figured by 
Westwood, so I give a new figure (from No. 3458) showing the details. 
There is a rather close general resemblance to Panorpa. The media 
gives rise to four branches, of which the first is again branched; 
Panorpa has three branches, of which the first is again branched. The 
radial sector always has four branch^ leaving its upper division. 
In two species which Handlirsch describes from Mecldenburg there 
are only three such branches; this is also true of the English 0, 
irUermedia and 0. Tata, which appear to be identical. 0. similis is 
doubtfully separable from 0. communis. It is not impossible that all 
the Lias species of OrthopJdetia can be reduced to two, 0. communis 
and 0. mtermedia^ but it is not desirable to attempt such a reduction 
in the present state of our knowle<^e. 

Ple^type.-^s,%. No. 61394, U.S.N.M. 

NEUROPTERA. 

NEMATOPHLEBIA, new genus (Sialidae). 

Posterior wing (apparently) long and narrow, with straight costa 
and rounded apex; both specimens before me are longitudinally folded 
in the middle, and doubtless folded thus in life, after the manner of 
modern SiaJids. Subcosta running parallel with and close to costal 
margin, with which it is connected by vertical (not or little oblique) 
cross nervures, ending a considerable distance before the apex of the 
wing; stigmatal region clouded, as in Corydalis; radius straight, 
ending above wingtip, quite a distance from the apex, emitting the 
media not very far from base, and at a very acute angle, but this angle 
is greater than that made by the radial sector, which leaves the 


1 Brodie, BossSl Insects, pL 8, fig. 12. 
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ladins veil l)efore the middle of the wiog; radial sector vith three 
long sample hrandhes, the third appearing as the main stem; at the 
end the sector branches agsmi, sending a branchlet obhqudj down¬ 
ward toward the end of the third branch, this emittiiig four delicate 
V-lihe psdrs of nervures to the margin; media stra%ht, probably 
branched below, but this can not be clearly made out; anal region 
obscured, owing to the foldmg. Th^ are crossTeins at intervals, in 
the manner of OorydaUa. 

There appears to be a certain affinity with Solenoptilon, from the 
Tiioa of MecMenbiug, but no very close resemblance. I naturally 
asked myself whether the specimens coiild represent the hind wings 
of (MkopMelm. They are, however, evidmitly not Panorpoid at all, 
but belong to the Sialoids, and presumably to the Sialidae. The 
characteristic features are the folding of the wiig and the unbranched 
first branch of the radial sector. The narrow costal cell as wdl as the 
folding appear to indicate hind wings. It seems very likely that the 
problematical ZoTz^aimaGiebel belongs to NematopMebm. 

Oenoty^.—NeToatopMelia plieata, new specie. 

HBMATOFarSBIA mCATA, new qedes. 

Plate 60, figs. 6-6. 

Wing abont 10 mm. long; stigmatal r^on clouded and apical 
field suffusedly dusky, but no maculation; veins fuscous, ddioate 
crossveiiB pallid; apical part of radios minutely speckled. 

lias; Gloucestershire or Warwickshire (Brodie). Lacoe Ck>U. 3478 
(= type) and 3479. 

H(Aobyfe. —Cat. No. 61396, U.S.N.M. 

PALAEOHBMIPTERA. 

ME SHE MI PTE RON, new genus* 

Antenor ■wing ■with the apical field apparently more or less mem* 
branaceons, lyith delicate veins; subcosta separating from radius 
near or about (probably rather before) middle of wing, forming a 
long triangular cell with the basal angle very acute, the upper apical 
acute, and the lower apical obtuse; media braaching about level with 
middle of cell in radio-subcostal fork, its upper branch widely sepa¬ 
rated from radius; cubitus simple until it reaches the apical field. 

Oenn^pe, — M^Tiendpterm mcertumy new species. 

MKSHKMUr>l j^OH IKCBRTUM, new fiiiecies. 

Plate 60, fig. 9. 

Anterior wing as preserved 6.6 mm. loig; if complete, it would per¬ 
haps be 8.6; no markings visible. 

The spedmen is unnumbered, but was collected by Brodie in the 
Lower Idas, and comes from the liseoe coUecdon. It is presumably 
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related to DysTnorpJioplSa, but quite distinct. There is a marked 
similarity in essential structure with the Permian Prosbole. Accord¬ 
ing to Handlirsch, the subcosta of Prosbole is fused with the radius, 
and a slight elevation running dose to the uppd* margin is not a 
vem. In this insect there is a similar slight elevation or fold, which 
is very probably not a vein. The little cell in the fork of the subcosta 
and radius of Promote is represented by a large dongate cell in our 
insect. Upon comparison with the modem Heteroptera similar 
homologies can be made out. Thus Mydus c<mspersibs has essentially 
the same type of venation, but the cell in the fork of the radius and 
subcosta is very large, and coalesces with the cell in the fork of the 
media. Hence, our insect can be regarded as intermediate in vena¬ 
tion between Alydus and Prosbole. In our insect, as in the Palaeo- 
hemiptera and Homoptera, the veins are continuous from the basal 
to the apical fields, the membrane not being abruptly differentiated; 
nevertheless, the region of the membrane seems to have been modified, 
and its veins are more delicate than those on the middle and basal 
parts of the wing. 

I was at first inclmed to refer MesTiemipteron mcertum to Hand- 
lirsch’s genus Homopterites^ assuming that the figure of lhat insect 
was partly erroneous. It is not impossible that this would be cor¬ 
rect, but we are hardly at liberty to make such an assumption, 
especially as Handlirsch definitely places EomopterUes in the Pul- 
goridae, and seems quite clear about its characters. 

Eolotype, —Cat. No. 61396, U.S.N.M. 

COUEOPTERA. 

PROTOCUNEUS, new genus. (Rliynchophopa?) 

Elytron elongated, narrow at base, pointed at apex, the outer 
margin presenting an obtuse but salient angle far above the middle; 
texture dense, black as preserved, with very numerous large punc¬ 
tures, which are arranged in regular rows on the inner half of the 
elytron, but on the outer half are irregular; outer margm thickened. 

Genotype.—Protoaaneus punctatus, new species. 


PROXOC U NKUS PUITCTATUS. new species. 

Plate 61, fig. 6. 

Elytron, nearly 4.5 mm. long, 1 mm. broad at the broadest point 
devd with the outer an^e); outer mai^in from angle to apex about 
3.25 mm. 

Lias at Wilncote (Brodie); Lacoe CoU. 3^6. This is marked “ Ely¬ 
tron of beetle, Buprestidae or Elateridae;” but I think it belongs 
rather to the Bbynchopbora, as indicated by the large pimctures and 
the general form. Some Curoulionid© (e. g., spemes of AadBea) 
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hsTe the prosdneat outesr angle above the middle. There is also a 
sli^t so^estion of cert^ membem of the cnxions Hawauan Fro- 
tedunidae, pardcnlarly ProtetMnua TcacXm Perkins. 

Sdotype. —Cat. No. 61397, U.S.N.M. 

.UrarDROPBlLtTS BSODISI Bandlinch. 

lias (Brodie). Lacoe Coll. 3499 (Cracombe, Worcestershire), 3443, 
3444, 3445, 3446, 3470 (Wainlode CUfF, Gloucestershire). Elytra 
about 4.75 rriTti. long, elongate-oval, convex, apex rather obtuse; 
sculpture almost lacking, but there were apparently very faint 
widely spaced striae. So far as anything shows, the insect could be 
dosdy allied to Agdbus. 

SUTSROPHABBS SOCIC5 (Glebel). 

Plate 61, fig. 2. 

lias (Brodie). Lacoe OoH. 3441, 3434, 3439; all from Wainlode 
Cliff, Lower lias. Brodie figured a specimen diowing the thorax; 
those before me are elytra. They agree well ’frith the modem 
Elateridae, e. g., Monocrepidms. There are ei^t longitudinal 
striae. The length of an elytron is 6.2 mm. 

Westwood’s figure, publi^ed by Brodie, actually shows the an¬ 
tennal grooves on the under side of the thorax, and leaves no doubt 
that the Elateridae were fully differentiated as early as the Lias. 

Plesiotype. —Cat. No. 61400, XJ.S.N.M. 

SLATEROPHANBS ACUTTTS, new species. 

Plate 61, fig. 1. 

Eflytron 6 nun, long, about 1,5 broad in middle, as preserved dark 
coffee brown; striae as in Jl?. socmsy but faint. Compared with E, 
sociwa, the dytron is broader in proportion to its length and the apex 
is more acute. The specimen shows the inner surface. 

Wamlode Cliff, Gloucestershire, Lower lias (Bordie). Lacoe Coll. 
3438. 

Sdlotype. —Cat. No. 61401, . U.S.N.M. 

PSEUDOTELEPHOROS HAUERI (Giebcl). 

lias (Brodie). Lacoe Coll. 3480. From the Lower lias. In the 
list accompan;piDg the specimens it is marked “Telephoridae/' In 
addition to the very numerous fine puncture (appearing as brown 
dots), there are about 10 very ddicate striae. The insect is evidently 
not closely related to Telepkorus. (Cat. No. 61402, U.S.NJM:.) 

The two followii]^ species, also marked ^^Telephoridae*’ in the list, 
appear to bdbng to &e same genus. The striae are delicate and not 
sharp, and the minute punctiform brown markings seem to be the 
bases hairs, not true punctures. They may have been pigmented 
spots, such as occur in the Erotylidae. 
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PS£UI>6xsLEPHORIJS PUirCTUIATUS, aew 
Plate 61, fig. 4. 

Lias (Brodie). Lacoe Coll. 3496. Preserved portion of elytron 
7.5 nun. long (actual length, probably a little over 9 mm.); width in 
middle 3 mm.; striae delicate, about 10; apex moderately acute. 
Larger tCnd broader than P. Ttmeri, with the outer margin more 
conv^. 

Hohiype. —Cat. No. 61403, U.S.N.M. 

PSmrDOTEtEPHORirS ORAHDIS. new apedes. 

Plats 61, fig. 3. 

Lias (Brodie). Lacoe ColL 3497. Visible part about 11 mm. 
long, the total length would be about 12; striae obscure. A narrow 
(width in middle not quite 4 mm.) parallel-sided elytron, with a 
shallow sulcus next to outer margin. The base is distihctly narrower 
than the middle. 

Holotype. —Cat. No. 61404, XJ.S.N.M. 

PHANEROGRAMMA, new genus (Tenebrionidae?). 

Elytron moderately elongate, convex, rather obscurely rugose, with 
five raised keeUike lines; the first straight and delicate, parallel with 
and dose to the sutural margin; the second delicate and faint, about 
equally remote from the first and the third, failing below; the third 
and fourth beginning very dose together near the humeral angle, 
gradually diverging, curved, bending mesad; the fifth faint and 
incomplete. 

Genotype. — PTim^gramma 'keen, new spedes. 

PBAimaoesAMua esbsi cGubt/a. 

Plate 60, fig. 10. 

JMeera heeri Giebel, Ins. Vorw., 1856, p. 310. 

JMeerafrtmeitfeldi Giebsl, Zna. Torw., 1856, p. 310. 

(Siebel’s names were based on Brodie’s figures.^ They evidently 
refer to the same ^edes, and Brodie’s figure 15, on the same plate, 
shows the dytra in place. Giebd thought they were Orthoptera 
^enus Alcieera Serville), and Handliisch su^ests that they may be 
femora of some Locustoid. Neither of these authors had specuums, 
and actual examination of one (Lias, Binton, collected by Brodie, 
Lacoe Coll. 3452) indicates that it is a Coleopterous dytron. It is 
about 5 mm. long, and the ddicate rugosity is most pronounced in the 
middle line between the longitudinal keels. There appears to be no 
reason why the genus should not belong to the Tenebrionidae. 
Plesiotype. —Cat. No. 61405, U.S.N.M. 


1 Hist. Foss. Ins., pL 8, figs, 17,18. 
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HOLCOPTERA SCHLOTHBIMI (G1»M). 

Pkte 61, fig. 7. 

lias (Brodie). Lacoe Coll- 3484. A characteristic dytron, about 
6 mm. long, differing from the type only in having the inner discal 
stripe reaching the base. There is a distinct sutural stripe. Neither 
striae nor punctures can be seen. 

Cat. No. 61406, TT.S.N.M. 

HOX.COPTERA GIEBSU (HandlixBch). 

Eohodytimm gieidi Handlirseh certainly dices not require a separate 
generic name. It is very close to E. scTdofheimi, but larger, wifii four 
longitudinal color-bands on the elytron instead of three. 

HOLCOPIERA CONVLUUHS, ww qecfes. 

Plate 61, fig. 8. 

Elytron 5 mm. long and about 1.3 wide; similar to E. scTihihemi, 
but smaller and more slender, with the two principal discal bands 
confluent except at base, or sometimes slightly separated subapically. 
There is sometimes a faint and slender fourth band next to the outer 
margin. 

lias (Brodie). Lacoe Coll. 3482 (=type), 3483, 3498. Exact 
locality not given, but the first two, at least, are from the Lower lias, 
as is ff . scTih^iemii (3484). Westwood considered Eolcoptera to be 
probably rdated to the Carabidae, remarking that he knew an Indian 
species with similar markings. One is also reminded of certain species 
of Ldna, as L. fwrcata. The pattern is also su^estive of species of 
Bidemi>8. 

Eohtype,--C&t No. 61407, U.S.NJd. 

GLAPEVROPTOLA ANGIZCA* new spades. 

Plate 61, fig. 6. 

Length 4.5 mm,, elytra 3.5; width of elytron in middle 1 mm. or a 
very little more; outer margia of dytra obtusely subangulate (in 
fashion) 2 mm. from base; no sculpture visible; humeral 
angle prominent, extending far beyond thorax. 

Lower lias, Glouc^tershire or Warwickshire (Brodie). Lacoe CSoU. 
3475. This seems to be clearly a small Buprestid. The genus was 
based by Handlirseh on a similar but considerably larger species 
described by Heer from the Ijower lias of Switzerland. 

HoZo«y 2 w.--Cat. No. 61408, U.S.NAI. 

GLAPHZ&OPTUIA ZTASINA (Giebd). 

The Aficifheh^U^a liasina of Giehel, based on a figure (pi. 10, fig. 1) 
in Brodie’s work, is to be referred to the same genus. It is consider- 
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ably larger than &. anglica, and has the an^ aa outer margiii of 
elylara nearer the apex. 

OLIOOCENE IKSBCTS. 

All the Oligocene material before me comes from a siu^e locahty, 
Gurnet Bay in the Isle of Wight. According to the labels on the 
specimens, this locality bdongs to the Bembridge series, but J. W. 
Taylor * refers it to the Osborne series. J. StarMe Gardner * spdls 
the name Gumett Bay, but on page 36 of the same work he writes 
Gurnet Bay, recordir^ Secpuna eovMsiae Heer from the locality. 
Handlirsch * places the Gurnet Bay deposit in the Lower Oligocene, 
along with that of Aix in Provence and the Baltic Amber. I have not 
been able to determine any species as identical with those of Aix or 
Baltic Amber. Compared wi& the amber fauna, that of Gurnet Bay 
seems inore decidedly temperate, with less suggestion of an orient^ 
or Australian facies. There is, however, the genus MastotermeSf now 
known only from Australia. Kurt von Kosen,* when recording these 
termites, speaks of the Gurnet Bay limestone as Middle Oligocene, 
having apparently received this information from the British Musemn. 
It is necessary to learn more about the Gurnet Bay fauna before 
expre^ing any positive opinion, but it seems possible that it is later 
than the amber. 

The preservation of the specimens is most remarkable, as Brodie 
long ago pointed out. There was absolutdy no compression, and 
when the rock is fractured so as to bisect an insect longitudinally, a 
cast of its internal organs is presented, as shown in plate 65, %. 7, A. 
Many minute insects were preserved without losing Iheir more delicate 
parts, as is shown by a mosquito wing still carrying the scales. The 
preservation was indeed similar to that of the amber insects, with the 
important practical difference that the medium is entirely opaque. 
There was perhaps a mud ^xing, with heated waters, into which Ihe 
insects fell, possibly overcome by gaseous emanations. The waters 
were not Ihemselves poisonous, as they were full of moOusks, and 
many of the insect-bearing fragments of rock carry also multitudes of 
a spedes of Phyllopod Crustacean, which is, I believe, the Branchio- 
podUes described by Woodward.® It would be difficult to exaggerate 
the importance of extraordinary deposit for an understandmg of 
the 01%oc6ne life of En^and, and it is very much to be hoped that 
more \^1 shortly be learned about it, and more of the materials 
collected will be described. 


1 Monograph Land and Freshwater Mollnsca Briti^ Islands, pt. 7 , 1900, p. 411. 
s Monog. Britl^ Eocene Flora^ voL 2 , pt. 1,1883, p. 4. 

> Die Fossilen Insekten, p. 677. « 

4 Trans. Second Entomological Congress, p. 321. 

» Quart Jouin. GeoL Soc., Lond,, voL 35,1879, p. 340. 


S1022®—Proc.N.M.Tol.49—15-31 
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HYMENOPTERA. 

PHILOPONITES, new genus (Philanthidae). 

• Allied to PhUoponus Kohl, but differing by the less produced, more 
broadly truncate marginai cell, the second submarginal extremely 
broad below, the iSrst recurrent nervure curved and bent backward 
above, and the oblique transverso-median. The first recurrent nerv¬ 
ure reaches the second submarginal cell before the end of the first 
third; the second recurrent reaches the third submarginal no great 
distance before the middle. The second submarginal is greatly nar¬ 
rowed above, and the third transversocubital has a double curve* 
There is a rather close resemblance to the Ammcan Miocene genus 
PropMhnthus Cockerell, but there are important differences in detail, 
e. g.j in PropMlarUThus the marginal cell is nearly as in PhUoponuSj 
and the third submarginal receives the second recurrent nervure near 
the base. 

Genotype.—Philoponites clarue, new species. 

PHILOPOIUTES CLAPUS, new species. 

Plate 64, fig. 2, 

•f 

Anterior wing about 6.3 mm. long, hyaline, with brown nervures, 
and lajge dark brown stigma. The following measurements are in pi: 
Breadth (depth) of stigma, about 240; greatest breadth (depth) of 
marginal cell, 480; marginal on second submaiginal, 320; mar^al 
on third submarginal, 720; lower side of marginal beyond third suh- 
mfuginal, 320; second submarginal on first discoidal, 320; second sub- 
maiginal on third discoidal, 800; third submarginal on third discoidal, 
448; lower side of third submarginal beyond third discoidal, 692; 
second discoidal cell on median, 80. 

Oligocene at Gurnet Bay (Brodie). Lacoe OoU. 7620. 

'Hie names Philoponus and Acolpus applied (Kohl, 1889; Vachai, 
1893) to the modem genus are both preoccupied (Phihpoims Thordl, 
1887; Acolpus Jayne, 1883). Kohl suggests that perhaps the name 
Pseudoseolia Badoszkowsld may be awailahle. 

Holoh/pe. —Cat. Ho. 61409, TJ.S.N.M. 

anSOBETNCEUS COnSERVATUS, new species (Dispilldae). 

Plate 64, fig. 1. 

Male. —Iiength about 2.6 mm.; anterior wings about 2.6 mm. long, 
broad and ample, with the stigma about equally distant from base 
and apex; hind wings relatively short, narrow, 1120 jn long and about 
192 broad, the margin ciliate; antennae long, the t^e joints ^riiich 
can be seen (a considerable distance from base) much longer than 
wide; head rather small, in lateral profile very broad oval; hind 
coxae very stout, about 226 ft long and 160 broad; periole of abdo- 
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men 416 fi loi^, slender; second dorsal s^ment 672 (i long; portion 
of abdomen beyond second dorsal 432 n long. There is no basal cdl 
in front or hind -wings, the basal nervnre being absent; the stigmatio 
rein is quite long (96 /t), with a distinct knob; the veiy faint venation 
of the apical half of tbe wing k like that of OinekuSj^ but the insect is 
not closely allied to (Knefm, being certainly a Diapriid of the sub¬ 
family Spilomicrinae, The reference to AnewrTiyTieJms is necessarily 
more or less provisional, but there are no evident grounds for proposing 
a new generic name. 

Oligocene at Gurnet Bay (Brodie). LacoeColl. 7642. It is inter¬ 
esting to jSnd such a minute and delicate insect well preserved. 

Holcftype, —Cat. No. 61410, U.S.NJ!d. 

The following eight species are all ants. 

POKERA HTPOLTTHA, new species. 

Plate 64, figs. 3^. 

Bepresented by the middle of the wing, showing thick dark veins, 
the vmation as in modem Ponera. The following measurements 
are in n: Length of first submargined cell, 1,600; length of first 
section of marginal nervure, which runs vertically down from middle 
of stigma, 400; length of upper side of first discoidal cell, 800; length 
of second submaigiaal cell, 1,040; median ceU on second discoidal, 
640. The second submarginal cell comes to a point above. 

Oligocene at Gurnet Bay (Brodie). Lacoe Coll. 7671 (lype). On 
same piece of rock as NecropsyMa anglica. In Ewponem suecinea Mayr 
from Baltic Amber the lower basal comer of the first discoidal cell is 
mudi more produced, and comes mudi nearer to the base of the 
second discoidal. A hind wing (7527), 5 mm. long, is referred to 
P. Jbypeti&a, as it has the Ponera venation, and the appearance of 
the nervures is similar. 

Hdoiype and para^pe. —Cat. Nos. 61411, 61412, U.S.N.M. 

DOUCHOBERUS BRITASKICUS, new spedes. 

Plate 65, figs. 6-7. 

Female .—^Anterior vring about 6 mm. long, as preserved faintly 
reddish, with pale ferruginous venation, except the subcosta, which 
is dark; st%ma long and narrow; base of maigiaal cell vertical, and 
le-vel -with end of second submarginal, the latter narrowed to a point 
basally, where it meets the upper apical comer of first discoidal; first 
(hscoidal quadrate, longer than high, not narrowed above, not 
nearly reaching the transverse median. The f<dlowing measure- 
mente are in ti: Transverse median nervure to basal comer of first 
discoidal cell, 448; length of discoidal cdl, 560; length of second 
submarginal cell, 880; length of marginal c^, 1,760. 


1 Ashmead, BtiU. 45, U. S. Nat. "hLas., pL 14, ttg 6. 





484 PROCEEDnfCfS OF TEE RATIONAL MUSEUM. tol. 49. 

Venation of wings ordinary for tiie group. Epinotum 

rounded; petiole formed as in modem Ddliehodmts, as also tiie 
gaster. 

Oligoeene at Gurnet Bay (Brodie). Lacoe ColL 7578, and its 
reverse 7641 (type). I also refer here 7584, although the first dis- 
cell is longer. This specimen is preserved as a lateral section, 
showing the body cavities. The petiole, here seen in lateral profile, 
agrees with DolvAoderus. A very similar species is Doliehoderas 
(^l^ieraias {Eypodinea ollUerata Scudder) from the Tertiary at 
Qaesnel, British Columbia. 

Holo^ipe a/nd ^rat/ype. —Cat. Nos. 61413, 61414, U.S.NAL 

]>OIJCHODERt7S ANOLtCtTS* new qpedes. 

Plate 65, fig. 8. 

Fenude{t). —Anterior wing '6 mm. long to base of stigma, total 
length probably about 8 mm.; venation differing from that of 
D. Tavtamdcna as follows: Second submargmal cell petiolate above, 
not reaching marginal, and also failmg to reach first discoidal. The 
following measurements are in ju: Transversomedial to basal comer 
of first discoidal cell, 640; length of first discoidal, 1,120; length of 
second submarginal, 1,440. 

Oligoeene at Gurnet Bay (Brodie). Lacoe CoU. 7610. This is 
considerably larger than the last and differs in the venation, so it 
probably represents a distinct species. 

Hfdo^/pe. —Cat. No. 61415, U.S.NJiI, 

I>OUCHOI>ERXrS OVKSBRUS, turn s^^edei. 

Plate 65, fig. 9. 

Femde. —Length about 6.75 mm.; anterior wing about 5.25 mm., 
hyaline, with ferruginous nervures. Structure, including petiole, 
essentially as in D. hritannieus, from which it may not be distinct, 
but the second snbmarginal ceU goes beyond the base of the marginal, 
and fails to rea<h the first discoidal The following measurements 
axe in m: Transversomedial to basal comer of first discoidal cell, 480; 
basal nfflvure on first discoidal, 464; basal nervure on first submargi- 
nal, 208; first submarginal on first discoidal, 640; bf^e of second 
Bubmaiginai to apical comer of discoidal, 144; length of second sub- 
marginal, 928; width of second submargmal at apex, 320. Anterior 
femur a^ut 1,200 js loi^; hind femur long and dender, 1,920 f 
long and 272 broad. The abdomen contains an eggshell, 432 /i long, 
so perfect^, preserved that I wondered whether it could have come 
from some .modem insect; but it appears to be part of the fossil, 
along wiih numerous mdicatioim of the internal tissues. 

Oligoeene at Gurnet Bay (Brodie). Lacoe Coll. 7630. 

Wh^er records nine species of DoliAoderas from Baltic Amber, 
Bdai/ypt. — G&t. No. 61416, U.S.N.lt, 
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IiBPTOTBOIlftX OTneKETERS^ am spedee. 

Plate 65, figs. 4-5. 

Anterior 'mng about 2.6 umu long; venation nearty as in znodem 
LeptotTiorax canadensis, but transversomedial nervure much more 
remote from lower end of basal nervure; first discoidal cell Tcaj smalL 
measurements ia. ji: Upper end of transversomedial to lower end of 
basal nervure, 400; lower side of first discoidal, about 145; lengtli of 
submai^ginal cell, 672. 

Variety a: Firat discoidal cell larger, its lower side 200 ti. Proba¬ 
bly an individual variation. 

Oligocene at Qumet Bay (Brodie). Lacoe ColL 7546; var. a, 
7804 (Cat. No. 61418, U.S.N.M.). This seems to be a LeptaSiorax, but 
I bave only the win^ to judge from. 

Wheeler records five species of Ls'^'Qwrax &om Baltic Amber. 
The variety a, with larger discoidal, and submarginal cell narrowly 
truncate at end, may possibly be a distinct species. 

Eolofype. —Cat. No. 61417, U.S.N.M. 

OBCOPSnXA. ATAVnXA. snr spade*. 

Plate 64, fig. 7. 

Female. —Lei^h 5.5 mm.; the long petiole and diort broad 
abdomen as in OecopTiyUa; anterior wing slightly over 7 mm. long; 
stigma long and slender, marginal cell very narrow; submarginal 
cell, which is 1,890 ju long, narrowly truncate at end; greatest depth 
of Bubmarginal cell 800 n; basal nervure considerably longer (450 ;*) 
on submarginal than beyond, its lower section only 320 n (reversing 
the condition in O. perdita); lower end of basal nervure 720 /t from 
transvasomedial. 

Ol^ocene at Gurnet Bay (Brodie). Lacoe CoU. 7560, and the 
reverse 7569. 

Hololype. —Cat. No. 61419, U.S.N.M. 

OBCOPHTIsLA PERDlTAp new spectes. 

Plate 64, figs. 5-6. 

Femde .—Anterior wing 12.75 mm. long; venation essentially as 
in 0. aiavina, except that the basal nervure has its lower section 
longest and the submarginal cell is pointed at tip. The following 
measurements are in microns; Upper section of basal nervure (on 
the submarginal), 640; lower section of basal nervure, 880; lower 
end of basal nervure from transversomedial, 1,760; greatest depth of 
submarginal, 1,520. 

Female .—Variety a (probably an individual variation). Wing 
about 11 mm. long; base of stigma to base of wing nearly 7.5 mm., 
submarginal cell narrowly truncate at end. (The difference in the 
end of the submarginal, between this and the type, is not likely to 
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be specific, as I have found a similar difference, though less marked, 
between the opposite sides of an example of Oamponolm noveboracensis 
Fitch.) Measurements in microns: Upper section of basal nervure, 
660; low® section of basal nervure, 640; lower end of basal nervure 
to transversomedial, about 1,600; great^t depth of submarginal, 
1,360; terminal truncation of submarginal cell, 160; depth of marginal 
cell just above end of submai^inal, 512. 

MaU. —Anterior wing 7 mm. long; venation as in the female, 
submarginal cell pointed at end. The small head with very large 
eyes in^cates OecopbyUa and not OampoTiolm. The male is referred 
to thia species because it is of the size to be expected, and agrees in 
the wing-structure. 

Oligocene at Gurnet Bay (Brodie), Lacoe CoU. 7526 (type); 
var. a 7550 (on same piece of rock as the type of Protoberis); male, 
7629. 

HoToiype and famtypes. —Cat. Nos. 61420-61422, U.S.NJS4. 

OECOPHYIXA MEGARCHB, new ^edes. 

Plate 65, figs. 1-3. 

Female. —Anterior wing 20.5 nun. long; venation as in the other 
species; upper section of basal nervure longest (upper about 1,360 /*, 
lower about 910); submarginal cell 6.4 mm. long, pointed at end; 
marginal cell 6.1 mm. long, and 670 ii deep at level of end of submaxgi- 
nal; lower end of basal nervure 2.6 mm. from transversomediaL 
Tbe two sections of the basal nervure being essentially in a straight 
line in this and the other species, these can be readily distinguished 
from ]}ryQmyrrrhex; the direction of the transversomedial distinguishes 
them from Myceiosoriiis, etc. 

Lower wing (on another piece of rock) slightly over 16 mm. long; 
the venation is shown in the figure. Another specimen shows the 
head and anterior part of body; the mandibles are long and massive, 
only feebly denticulate. The head is about 3 mm. wide. 

Oligocene at Gurnet,Bay (Brodie). Lacoe Coll. 7526-(type), 
7568, and 7623. At first sight this seems to be a Camponotus, but 
the venation of the hind wing is different, and everything appears 
to indicate that megarcJiey perdita, and aiavina all belong to Oeco- 
phyUa, which has two species in Baltic Amber. 

Sohtype and paraiype. —Cat. Nos. 61423-fil425, U.S.N.M- 

Heer in 1850 described a Formica olesa, which consisted of two 
types, F. oiesa radohojana from Radoboj and F, ohesa oeningmsis 
from Oeningen. The Radoboj insect was shown by Mayr in 1867 
to belong to Oeeophylla and is to be known as OeeophyUa ohesa. The 
Oeningexi ant, of which three examples from the University of 
Zurich (Heer^s collection} are before me, is evidently not an Oeco- 
but from the general build and appearance should be called 
Chmponotoa oemngenjsis. It has priority of pla^ over O. "hetadefas 
CHeer), which is possibly its male. 
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HOMOPTERA. 

ItBCROPSTIJLA AUGUCA, new species (PSTiUdse). 

Plate 63, 5. 

Lower half of wing (all that is visible) hyaline, with the media, 
cubitus, and wing-margin very dark brown; anal nervure evanescent, 
not colored. Cell in fork of media 448 m long on upper side, stem 
of media from separation of cubitus to fork 560; cubitus from sepa¬ 
ration of media to fork 240 jc4, length of cell in fork of cubitus 560 /i. 
What can be seen of the venation exactly agrees with the American 
Miocene genus NecropsyUa Scudder; it is also similar to the living 
genus PaurocepJiala Crawford. 

Oligocene at Gurnet Bay (Brodie). Lacoe ColL 7671. 

HoUtype. —Cat. No. 61426, U.S.N.M. 

PSZXXA (sens, lat) EXHUMATAt new qpedes (Psyllidae). 

Plate 63, fig. 6. 

Female. —Anterior wings about 1.5 mm. long; broad and obtuse, 
dark brown; Es turned upward at end; upper branch of media 
nearly in a straight line with stem; cell in forks of media 320 long 
on upper side; cell in forks of cubitus elongated, about 528 ix long, 
the lower branch vertical; stem of cubitus (from media to fork) 208 /t; 
a vertical line through middle of wing at about level of middle of cell 
in forks of cubitus measures 176 ix from cubitus to media, 128 from 
media to radial sector, 160 from radial sector to costal margin. 
Caudal segment of abdomen greatly elongated, 528 ii long, and 50 
wide near apex. 

Oligocene at Gurnet Bay (Brodie). Lacoe Coll. 7619. The 
caudal end is like that of the living PsyUa floccosa Patch. The cell 
in the iovlss of cubitus is like that of species of Aphalara, and the dark 
wings also indicate that the species is not a PsyUa in the restricted 
sense. What can he seen of the structure of the head, with convex 
front and large prominent eyes, accords well with ApJialara, though 
not with all spedes of that genus. On the whole, a definite reference 
to a restricted modem genus seems imwarranted, although there is 
nothing tangible on which to establish a new generic name. 

The Psyllidae of the Moiissant Miocene (three genera and four 
species) have aU had to be referred to apparently extinct genera. 

Hdlotype. —Cat. No. 61427, XJ.S.N.M. 

SCHIZONETJRITES, new genus (Aphididae). 

A minute form related to Bchizonewra or Eriosoma; beak very short, 
four-jointed; media leaving radius at a point very remote from 
cubitus (I follow A. C. Baker’s nomenclature of the venation), its 
stem very strong and distinct, the upper branch strongly divergent 
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from the stem, which is in a straight line with the lower branch; 
upper branch of media ample; c^ between media and cubitris 
stron^y contracted apically (toward wing margin); anal present; 
costal cell large. The apical part of the wing is obhterated in tiie 
type. Among Scudder's Moiissant genera this falls dosest to 
imermdes, but is easily distinguished by the great distances between 
the bases of media and cubitus. 

Genotype.—Sehizonewites hrevirosins, new species. 

SCHIZONEUBITBS BSSVIROSTRIS, new ^pectoe. 

Plate63, fig. 7. 

Length about 1.2 mm., anterior wing about 1.4 mm.; beak stout 
200 p. long, the comparatiTcly slender terminal joint 63 p long; wings 
dear, with dark yeins; distance from base of cubitus to base (origin 
from radius) of media about 384 p; origin of media to oi^in of radial 
sector about 160 p; origin of media to fork 112 p. 

Oligocene at Gurnet Bay (Brodie). Lacoe ColL 7642. 

Holotype. —Cat. No. 61428, U.S.N.M. 

DIPTERA. 

CmiX FROTOLSnSl, neir spedes (CuUddae). 

Plate 62, fig. 1. 

Bepresented by the apical half of a wing, with portions of the 
abdomen and the thorax. The spedimen is remarkable in that it 
preserves the linear wing-scales, which appear light ferru^ous and 
exactly like those of modmxi Oulex. The Toaation, made out from 
the rows of scales, is as in modem species. The fork of the second 
van (base of second mar^al cell) is 672 p from, apex of wing and 
480 p from base of subnciaiginal cell, at which point the second van 
is distinctly bent. The width of the wing at levd of base of sub- 
niaigiTial cell is about 830 p. The species is readily known from 0. 
pekifaddi/as by its leuger aze. « 

Ohgoeene at Gurnet Bay (Brodie). Lacoe Coll. 7651. It thus 
appears that in the stracture of the wings, at least, OvUez was fully 
developed as far bat^ as the Lower Oli^cene, and has not progressed 
once that time. Another specimen, representing a larger species, is 
placed on record because it shows the probosas, antennae, etc., 
althor^ Ihe win^ are not preserved. 

SoUaype.—C&%. No. 61429, U.S.N.M. 

CULBX PROTORHimfS, asw -mrtw 

- . Plate 62, fig. 2. 

MdU .—Shows the thorax^ head, ctad abdomeiL in lateral view; the 
end of the abdomen and most of the head destroyed. Parts of the 
plumose antennae show that these oi^gEms were fully developed in the 
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maleS; as fi.ey are to-day. The thorax is fully 2 mm. lor^ (that of C. 
frotdlepis is scarcely 1.40 mm. long). The proboscis, formed as in 
the modem species, is about 1,920 pt long; &e dorsal aspect of the 
thorax before the scutellum (J. e., the prescutum and scutum) is 
1,470 fi long; the very prominent scutellum is 400 n high. The 
depth of the abdom^ is 720 fi, and the first two long segments are 
each about 960 n long. 

Oligoeeue at Gurnet Bay (Brodie). Lacoe Coll., no number. 

Hdotype. —Cat. No. 61430, U.S.N.M. 

Another Oulex from Gurnet Bay (No. 7649) shows a wing about 4 
mm. long, with reddish scales on the costa as in Cl froUAej^, but the 
rest of the wing denuded. The venation is obscure, but the marginal 
cell is at least 640 n long, probably more, and the base of the sub- 
mar^al cell seems to be about 640 n basad of base of marginaL It 
may be a distinct species, but it is probably O. protolepis. It appears 
to be too small for O. protorTmms. The width of the wing about 
middle is 880 n (Cat. No. 61431, U.S.N.M.). 

CDLEZ PBTB17ACTELI.nS, anr tgeiSta. 

FlateSl, fig. 12. 

Wing as preserved about 2.5 nun. long, but the base is lacking; 
when complete it would probably be 2.8 mm. The venation is not 
very clear, but enough can be seen to place the insect in CkUex (s. 
latiss.)^ where it is remarkable for the narrow wings and very small 
size. The following measurements are in /t: Width (depth) of wing, 
640; base of fourth posterior cdl basad of level of second marginal, 
1,120; length of second naar^al, 560; length of fourth posterior to 
end of upper side, 1,010; to end of lower side, 640. The only striking 
feature dkcemible in the venation is the. great distance between the 
bases of the second maigmal and fourth posterior cells, a distance 
greater than the width of the win^; a condition like that found in 
Anophdes pwndifmnis. 

Oligoeeue at Gurnet Bay (Brodie). Lacoe Coll. 7620. On a small 
pace of rock, about 44 mm. long, with PMloportites, etc. 

EoToi^pe.--C&t. No. 61432, U.S.NM. 

PAL.TOSTOMOPSIS, new genus (Blepharocerldae). 

Small files with venation resembling in general that of Pc^tostorm, 
but differing as follows; Basal cell not viable in' the specimen, which 
^ows the wing to a short distance beyond the base, it must there¬ 
fore be reduced in the manner of HimmatorTivm; cubitus sn^e, and 
no anal vffln. The costa is neither thickened nor bristly; the lower 
margin has fine equal bristles with black bases; in B^nocepTuda 
gmitdis 1 find exactly the same bristles with black bases, except that 
they are much doser together and unequal in size. I can detect 
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wlxst seem to be indications of tbe cbaxacteristio Blephm'ocerid 
folds, but it is not certain that th^e are genuine. 

Qeno^pe.—PattosUmofsis eUiatus, new species. 

PALTOSTOMOPSIS CILIATUS, hbw species. 

Plate 62, £g. 4. 

Wing as seen (without exteeme apex and base) 4 mm. long, if com- 
plete it would be about 5 mm.; hyaline, with brown veins. Bs 
slightly, but not much, bent where it gives off the upper branch, the 
latter stra%ht, not so long as lower branch; if upper branch of Bs 
were produced downward to the lower mar^ of wing it would meet 
the end of the media; distance between end of media and end of 
cubitus 1,520 /t; end of cubitus to the rounded anal angle of wing 
1,840 (i. 

Oligocene at Gurnet Bay (Brodie). Lacoe Coll. 7522. A portion 
of the abdomen can be seen and appears normal for the family. 

In spite of its antiquity this is a highly specialized genus. 

Hdlotype. —Cat. No. 61433, tJ.S.N.M. 

MYCETOPHILA VECTEZrSIS, new species (MycetopblUdae). 

■Wing 3 mm. long; veins all dark brown, very distinot; a brown 
shading along the vans, and apex of costal cell and region of radius 
infuscated, but no definite large dark spots. No subcostal nervure 
visible, merely a slight brown shade at base of costal cell, the condi¬ 
tion essentially as in the living M. aiumala, Johannsen, which the fossil 
also resembles in the spotless wings, and the cubital fork being far 
proximad of the fork of the media and also proximad of the base of 
the B-m crossvein. Costal cell very narrow, its width about level 
with the cubital fork being 80 /t; Bs curved downwMd apically. The 
fdlowu^ measurements are in /<: Level of fork of media, which is 
smne level as ori^ of Bs from B (apparent crossvem), to end of S, 
about 1,280; media from crossvdn to fork, 176; level of fork of 
cubitus basad of levd of fork of media, 252. Two delicate anal veins 
vMble. 

Ofigocene at Gurnet Bay (Brodie). Lacoe Coll. 7620. (hi small 
|dece of rock with PMloponiies, etc. Certainly close to the Iving 
M.anomcSa. 

Cat. No. 61434, U.S.N.M. 

SCHAStA G’OBEBTENS^, new spedes (HyceiopihUldae). 

■Wing about 3.4 mm.; characters perfectly normal for the genus. 
Cell in fmk of media formed about as in the living 8. nefflecta Johann¬ 
sen, its length (to the upper apical comer) somewhat greater than the 
stem ci the media. The following measurements are in /i: Length 
of apparent mossvein (considefred to be base of Bs) from B to Bs, 50; 
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distance from apparent nrossvein to end of B, 1,150; distance from 
apparent crossTein to base of wing, about 1,280; distance (vertical) 
betwe«i upper side of cell in fork of media and Bs, 304; stem of media 
before fork, about 1,440; fork of media to end of Jfj+a, 1,600; fork 
of media to end of Mg, 1,090; wing margin between ends of Ou^ and 
Ou^ 720. 

(Higocene at Gurnet Bay (Brodie). Lacoe Coll. 7,620. On small 
piece of rock with PMloponites, etc. This may possibly be identical 
with one of the spedes described by Meunier from amber; but, if so, 
this can not be demonstrated. The amber species are separated 
mainly on antennal characteis. In 8. gumdmsis the radius ends 
distad (though not much) of the fork of the media, throwing the 
species in the group of 8. splmdida, ermns, and viEosa. The win^ 
of these three species have not been precisely d^oribed. 

Hohtype. —Cat. No. 61435, U.S.N.M. 

SCIABA LACO£I» new spedes. 

Plate 62, fig. 6. 

Syes large and prominent, about 96 /t across, the diameter of face 
between the eyes about 80 n; wings ample, about 1.5 mm. (more 
precisely, 1,600 ju) long and 640 /t wide (deep), pale reddish, with the 
veins very pale yellowish; fork of media invisible, only the ends 
of the branches seen, the whole vem being extremely faint, as 
in various living species; radius (first vein) and Gui end^ at same 
vertical levd, halfway between base and apex of wing; Bs ending 
160 M hom. level of apex of wing, its course, as also the rather long 
and nmrow anal field, as in the living 8. prolifiea Felt; apparent 
crossvein between B and Bs (really base of Bs) 480 pt from base of 
wii^ and 320 from end of B. 

Oligooene at Gurnet Bay (Brodie). Lacoe OoU. 7651. Easily 
known from 8. gwmdejms by the much smaller size. 7583 (Gurnet 
Bay) is another example of 8. lacoei. 

Sdkinfpe. —Cat. No. 61436; U.S.NJtf. 

scuba' PROTOBEBmiS, ram igeeles. 

Plate 62, fig. 7. 

Length about 2.2 mm.; wings 2 mm. long, faintly dusky; venation 
normal for the genus, except that the cell in the forks of the media 
is ^eatly contracted apicaUy (a tendency to be contracted may be 
seen in certaia living spemes, as 8. wnpaMms Johannsen); stem of 
media before fork obsolete, or so faint &at it can not be detected in 
the fossil; apparent basal continuation of radial sector perfectly 
straight. The following measurements are in ju: Base of wing to 
end of B, 1,200; apparent crossvein (base of Es) from B to Bs, about 
28 long and 352 from end of B; end of about 1,280 from base of 




492 PBocMsnmm ow the eatioeal museum. 

wing, and 430 from end of Oui; width of cell in forks of M at widest 
part 160, near apex only 104; Stance from lower side of cell in forks 
of M to nearest part of Out about 160. 

O^ooene at Chnmet Bay (Brodie). Laooe Coll. 7550. Just above 
the wing of the type of Protoberis obUteraMs. 

Hohtyfe. —Cat. No. 61437, U.S.N.M. 

HPULA. umroSUIS, aem spadet (Tipnlldae). 

Plate 61, fig. U. 

Eepresented by the middle of a wing; dose to T. Umi Scudder, from 
Hoiissant (Miocene). The wing must have been 21 or 22 inm. long, 
resemblii^ T. Urn in the dusky suffusion along the cubiteis 
alight dusky spot at origin of Bs, also in the nearly parallel upper 
and lower sides of basal end of discal cell, the veins of discal and 
£fth posterior cells forming a cross, and the fifth posterior somewhat 
contracted apicaBy. The base of fimt marginal cell is 3 mm. basad 
of apex of second basaL The following measurements are in ii: 
Second basal on discal, 480; second basal on fifth posterior, 1,680; 
fifth posterior on wing margin, 1,360. 

Oligocene at Gurnet Bay (Bro^e). Lacoe Coll. 7523. 

Eohtype. —Cat. No. 61438, U.S.N.M. 

ATARBA VECTBNSIS, new species (Tl^nlidae). 

Plate 61, fig. 10. , ,, 

Wing a little over 5 mm. long, hyahne, with a large dark douid 
(as in A, pU/urdAs Williston) in the marginal cell, and radius basad 
of maiginal cell darkened for some distance. Stem of Bs straight, 
except for a slight curve at its origin; Bs two-branched; anterior 
(wossvdn well developed; four posterior cells; end of second basal 
cell level with basal comer of discal cell (as in A. pieticomis Osten 
Sacken). The following measurements are in ju: Humeral cross¬ 
vein to origin of Bs, 2,128; origin of Bs basad of vertical level of 
basal comer of discal cell, 240; Bs from origin to first branch, 672; 
first basal cell on submarginal, 112; first basal on first posterior, 96; 
discal on first posterior, 336; discal on second (morphologically second 
and third) posterior, 96; discal cdl on third (morphologically fourth) 
posterior, 176; discal cdl on fourth (morphologically fifth) posterior 
672; truncate end of second basal, 288. The subcosta runs extremely 
dose to the radius, tmd ends in the costa at a very acute angle; 
the crossvein to radius can not be made out. 

Oligocene at Gurnet Bay (Brodie). Lacoe Coll. 7513. This 
appears to agree well with Atatba, but it might nearly as well go 
in B'ham'fiadia. The divergence of the brwches of Bs su^ests 
Eham^idia flavipes Macquart, but in Atarla ^^Aur(Bis this is even 
more extreme. It is probably not a generic character, though 
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Needham mak^ iise of it in his key in Bepoit of New York State 
Entomologist for 1907, page 247. In Scudder’s fossil spedes of 
Ehamphidia from Florissant the branches of Ms run parcdlel, as in 
Atarla pidicorms. 

HoJotype. —Cat. No. 61439, TJ.S.N.M. 

BIBIODITES, new genus (Bibionldae). 

SmaJi flies with nearly the venation of Bibiodes,^ but the third vein 
is confluent with the fourth for only a short distance. Legs long and 
slender, but the anteiior femora much thickened; thorax long, rather 
flattened, scutellum small but prominent. The fourth vdn branches 
at the level of the stigma, as in BUnodes TtaUercdis Coquillett. 

Genotype:—BiModites cmfiiiens, new species. 

BIBIODITES COZTFLITENS* new specks. 

. Plate 62, fig. 3. 

Length 5 mm. or a little over; wings dear, with large darkstigmatic 
spot, which is about 3 mm. from base of wing; costa with minute 
bristles; the strong veins, under a microscope, are seen to be trans¬ 
versely barred, exactly as in modem B^no; confluence of third and 
fourth veins 160 n, from point of separation to fork of fourth 1,040 n; 
middle tibia about 1,200 ju long; measurements of hind leg in p, tibia 
1,840, first joint of tarsus 800, second joint 400, third 320, fourth 240 
fifth 320. The apical part of the wing is missing, and the end of the 
anterior tibia can not be seen. The venation bdow the fourth 
vein is too obscure to make out. 

Oligocene at Gurnet Bay (Brodie). Lacoe Coll. 7624. Thismi^t 
^ treated as a subgenus of B^nodes, but it is less .specialized than the 
modom flies, and may be better r^arded as the type of an extinct 
genus. The structure and appearance indicate that it bdongs to the 
Bibioninae, not to the Scatopdnae. At the same time, it is impossible 
to demonstrate a second basal ceU, the delicate veins of this part 
of the wing being wholly obliterated. 

Efdotype. —Cat. No. 61440, U.S.N.M. 

PSrCHODA FSnCAETA, oev spades (Pspdiadldas}. 

Plate 62, £g. 5. 

Wing about 3 mm. long and 1 mm. broad, obtusely pointed, faintly 
yellowish, without markings, veins pale; thorax dark brown. 
stron^y curved upward before the mid^e of the wing, and then 
nearly straight; Bj+j with a stem 612 ju long between the upward 
curve of B, and the fork; Bg from its separation &om Bg to mar^ 
1,440 ju; fork of media about 1,200 n from base of wing; lf„ from 
fork to wing margin, 1,440 it. The end of Bg is 320 y. basad of level 


1 Helander, BnlL Amer. Mas. Nat. Hist., voL 31, p. 339. 
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of tip of wing, end of Bg 40 p based of same leyd, end of Mg 480 n 
basad of same level. 

Oligocene at Gurnet Bay (Brodie). Lacoe Coll. 7576- The rather 
pointed 'wingtip and general appearance indicate the reference to Psyr 
ch)da, though Bg does end distinctly below the wingtip. The species 
is much laiger than the PsycTioda and Pericoma described by Meu- 
nier from Baltic amber. 

No. 7517 (Gurnet Bay) is also P. <pr%ma&oa. 

MoJotype.—C&t. No. 61441, tJ.S.N.M 

PROTOBERIS, new genus (Stratiomyidae). 

Abdomen elongated, parallel-sized, exactly as in Beris, with seven 
very distinct segments showing. The rock is broken in such a 
manner as to leave only the abdomen and a wing, but the basal s^- 
maat of abdomen shows no sign of overlapping spines, and tbe insect 
was probably without them, as is the living AUognosta. Wings long, 
extending about 1.5 mm. beyond abdomen; costoapical region dark, 
much as in AcwntMna; only part of the venation can be made out, 
but evidently the discal cell was long, probably as long as in Xylo- 
myia; the rather long praefurca certainly does not emit the second 
vein (as it does in Beris), this must have arisen further on, as in 
AHognosta and Chorisops; the anterior crossvein, instead of being 
vertical as in Beris, is strongly oblique, seeming to be a branch of the 
fourth vein; the third vein is arched at end, reaching the ma^in at 
a very acute an^e near the end of the wing, and emittiag some 
distance before an only moderately oblique upper branch. 

Genotype.—Protoleris olliteratus, new species. 

PROTOBERIS OBLITERATTTS, new species. 

Plate 63, fig. 1. 

Abdomen black, 5.2 mm. long and 1^8 wide. Wing about .8 Tm-n, 
long, dusty, costoapical region dark fuliginous. The following meas¬ 
urements are in ii: Length of praefurca, 560; length of tmteiior cross- 
vein, 160; length of anterior branch of third vein, 320; anterior 
branch (rf third vein to end of lower branch, about 1,120; fork of 
third vein to upper branch of fourth (vertically), 720; upper branch 
of fourth to lower branch, at same level, 640. 

Oligocene at Gurnet Bay (Brodie). Lacoe Coll. 7550. 

. Hohiype. —Cat. No. 61442, TJ.S.NA1. 

STRA.TXOMYS BROBIEI, zww species (Stiatiempidae). 

Plate 62, fig, 8. 

A species of the type of 8. chamaehon linnaeus, with large txi- 
angular lateral markings on abdominal s^ments, the pale triangles 
on the first s^ment about twice as broad laterally as on the second; 
abdomen about 5 mm. long and 4 broad, shaped as usual in the 
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genus. Wings clear, with brown veins, which are (so far as visible) 
as usual in the genus. The discal crossvein is oblique, its upper 
end more basad, rather in the fashion of OhrysocMoTa; its length is 
about 160 PL. The discal cell is hexagonal, wi& three veins entering 
it and three leaving it; the following measurements are in jx: Length 
of discal cell, 670; width (depth) of cell, 432; face on third posterior 
cell, 304; face on fourth posterior, 320. (In the living S. patamida 
and S.fwrcata the face or side bordering third posterior is distinctly 
longer than that on fourth.) Length of wing about 8 mm., but the 
exact length is uncertain, the apex being invisible. 

Oligocene at Gurnet Bay (Brodie). Lacoe C!oll. 7507. Other 
specimens, with the same history, and labeled 7510, 7520, 7586, 7505. 
This is the oldest known Siratiomys; it shows that the color pattern 
has coine down praoticaUy unchanged from the Lower Oligocene. 

Hohtype. —Cat. No. 61443, U.B.NJ!d. 

EPHYDRA OUGOCENA, new species (Ephydridse). 

Wing about 3 mm. long; costa and second vein dark brown and 
thick, the other veins pallid; costa with minute black bristles, not 
larger above the costal ceU than elsewhere; costa slightly interrupted 
at end of costal cell; costal cell narrow, its depth only 96 ii, the first 
vein curved, not at all bent; second vein with a slight upward curve, 
but perfectly straight at end; second basal cell confluent with discal; 
anterior crossvein 432 m from base and 624 from upper apical comer 
of discal (plus second basal) cell; end of discal cell oblique, 192 ji from 
comer to comer; a short distance beyond the end of discal ceU a 
vertical line run upward across the wing will find the first posterior 
ceU 288 p. deep, the submaiginal 240, and the marginal 144; the sides 
of ihe first posterior are here almcMst exactly parallel, but those of 
the second postenor rapidly diverge. 

Oligocene at Gurnet Bay (Brodie). Lacoe ColL 7509. Larger than 
E. sepvdia, with end of discal oeU conspicuously oblique, the lower 
comer more spiead. Aldrich^ has figured the venation of several 
species of EpTiydra from photographs. In E. Mam Say the end of 
discal ceU is very oblique, with the lower comer more basad, exactly 
reversing the condition in E. cligocena. In E. miMra^ Jones it is less 
oblique; but in E. graeUis Packard it is somewhat oblique, with the 
lower comer more apicad, approaching the condition of E. oligoeem. 

* Hdlatype. —Cat. No. 61444, U.S.N.M. 

BPHYBRA (sens, lai.) SEPXJLTA, new epecies (Epbydildae). 

Plate 63, £lg. 2. 

Wing about 2.5 mm. long, hyaline, with pale brown veins, costa 
with numerous short intensely black bristles or spinules; anal margin 


I joQm. New Yor^ Ent. Soc., voL 20,1912, pis. 7,9. 
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of 'wiug straight, not couTex, so that the anal field is not nearly twice 
as broad (deep) as ihe discal cell; costa continued to apex of wiog, 
which is obtuse; antennae small, normal for the group; thorax mod¬ 
erately conyex above. In the following description of the wing the 
measurements are all in Costal cell acutely pointed at apex, 
where there is apparently no enlai^ed bristle; lower side of marginal 
cell at apex straight, the cell extending to near the end of the wing 
as in modem Ephydra; tides of submar^al cell essentially parallel, 
the ceh 160 deep at level of end of discal cell, and 208 deep at levti 
ofend of its upper side; first posterior cell tiightly Contracted apicafiy, 
its depth at level of end of discal cell 208, but near apex 176; anterior 
crossttin 96 long, placed 576 from end of discal cell, mid only tihotit 
272 from its base on upper side, though about 400 horn its base on 
lower tide, which, however, includes the confluent second ceU; discal 
cell 144 broad at apex and 112 broad (deep) at level of crossvein; 
lower side of discal cell perfectly straight, except the basal 160, which 
bulges downward, marking the perfectly confluent second basal ctil. 

Oligocene at Gurnet Bay (Brodie). Lacoe Coll. 7512. This diflers 
from typical EpTvydra by the smaller anal fitid, and the crossvein 
nearer lie base of the discal ctil, more as in Parydra, EydreUia, etc. 

On the same piece of rock is a MyeetopMla, too imperfect for 
description. 

Edotype. —Cat. No. 61445, U.S.N.M. 

HIPFXU.TBS BROnmi. nnr «edH (CadeniMM}. 

Wing about 1.8 mm. long, broad, hyaline, costa almost straight, 
apex very obtuse, anal area broad; the costa shows fine bristies. 
Anterior <aroBS7em considerably beyond middle of discal cell; second 
basal cell wholly confluent with discal. The following measurements 
are in /t: End of marginal cell on costa about 1,090 from base of wing, 
and 592 beyond end of costal cell; at end of marginal cell is a minute 
brown spot; end of marginal cell 560 basal of levti of tip of wing; 
widtii of first posterior ctil at apex about 240; submaiginal on first 
basal, 240; length of first basal ctil about 480; anterior orossvtin to 
base of marginal cell, 416; first posterior on discal cell, 224; length 

discal ctil, intiudiig confluent second basal, about 640; second 
posterior on axillary, 400. 

Oligocene at Ctimet Bay (Brodie). Lacoe ColL 7643. So far as 
anything tiiows, this is a perfectly ordinary Eippdaies; contideting 
its minute size, its preservation is remarkable. Of course the tiiar- 
acters of the legs, used to define the genera of thia family, can not be 
made out; nor is it possible to see the antennae. 

JTo&%pe.—Cat. No. 61446, U.SJT.M. 
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SPHABROCBRA SSPTTLTtTLA, sew species (Borboiidse). 

Plate 63, fig. 3. 

Wing about 1.8 nun. long, broad, grayish, -with dark veins, except 
the second, which is perfectly colorless; thorax convex in lateral 
profile. This is referred to SpTiaeroeera on account of its general 
appearance; the form of the costal cell; the long second vein with a 
gentle curve, the convexity wholly upward; the discal cdl narrow 
apically; the anterior crossvein before middle of discal cell; the sec¬ 
ond posterior cell (only base visible) rapidly broadening from the 
base: and the lar^e anal or axillary field without evident veins. In 
addition, although the head is very obscure, two lai^e bare black 
bristles project in front, and are apparently the aristae, which are 
large and conspicuous in Sfhaerocera. The costa has fine ^ort 
black bristles; the costal region above the costal cell is well pre¬ 
served, but whatever armature there may be is concealed. The fol¬ 
lowing wing-measurements are in yt'. Tip of costal cell basal of vertical 
level of end of third vein, 1,216; apex of discal cell basal of vertical 
level of end of third vein, 832; width of discal cell at apex, 80; ante¬ 
rior crossvein to end of discal cell, 480; to base of discal cell about 208. 

Oligocene at Gurnet Bay (Brodie). Lacoe ColL 7539. 

Hohtyfe. —Cat. No. 61447, U.SJ^.M. 

STENOMYITES, new genus (Optalididae.) 

Minute files, referable to the subfamily Bichardiinae, or perhaps to 
the Glidiinae; wings of ordinary ^ape (not narrow and elongated as 
in Evmetopia); auxiliary vein widely separated (160 y at level of 
basal comer of marginal cell) from first, running a straight course to 
^ta, with which it imperceptibly merges, as in Mauaroskiimniyia; 
second basal and anal cells certainly very small, not visible in the 
spedmen, whidi does not show extreme base of wing; maiginal cell 
a little broader beyond middle than at end, the end a little narrower 
than that of first posterior (all this essentially as in Eumetopia) ; first 
basal cell shorter than in many genera, but seeming shorter than it 
really is, owing to the loss of extreme base of wing; discal cell long* 

Genotyfe.—Sterumyites fuseipmnis, new species. 

STENOMYITES FUSCIPENNXS, new spedes. 

Plate 63, fig. 4. 

Wing with a large apical dark fuscors doud, much as in Eumetopia, 
and with a broad rather oblique doud before the middle; other parts 
of the wing are more or less marked with brown, but this is indistinct.. 
The following measurements are in y: Marginal cell on first basal, 
400; greatest width (depth) of maiginal cell, 256, and its width at 
81022“—Proc.N.M.vol.49—15-32 
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apex 240; width of first posterior cell at apex, 288; discal cell on 
fiist posterior, 800; end of discal cell, 240. 

Oligocene at Gurnet Bay (Brodie). Lacoe CoU. 7620. On small 
piece of rock with PTiiloponites, etc. 

Holotype. —Cat. No. 61448, U.S.N.M. 

ODONATA. 

MEGALESTES(?) ANGUCUS, new species. 

Plate 61, fig. 9. 

Part of basal half of wing preserved, colorless, with dark veins; 
origin of median sector to origin of nodal sector about 7 mm.; width 
(depth) of wing at level of origin of nodal sector about 5 mm.; vena¬ 
tion, so far as visible, essentially as in the Indian genus Megalestes^^ 
differing, however, in the much greater length of the cell in fork at 
origin of median sector, this cell being about as long as the ones 
immediately apicad of it. The cells between the nodus and origin of 
nodal sector are more numerous than in OrtJholesteSj and agree very 
exactly with the condition in MegaUstes major Selys. The zigzag 
lower sector of Mangle is also unlike OrtJiolesteSj but agrees with 
Megalestes. The condition at the base of the subnodal sector is 
unlike that of Lestes or OrtJiolesteSj but agrees with Megalestes^ except 
for the fact that the distance from the origin of the sector to the fimt 
crossvein is about as long as the crossvein. 

Oligocene at Gurnet Bay, Isle of Wight (Brodie). Lacoe Coll. 7632. 

Eohtype. —Cat. No. 61449, U.S.N.M. 

EXPLANATION OF PLATES. 

Plate 60. 

Fig. 1. Mcana Uasma (Giebel). 

2. Eospilopteron cmatumj new species. 

3. Eofflopsis parallela (Giebel). 

4. Locicstopsis lacoeij new species. 

5. Eematophlebia plicata, new species. Details of venation. 

6. Nematophlebia plicata, new species. 

7. SagUpm hrodiei, new species. 

8. OrtliopMeMa communiSj Westwood, 

9. Meshemipteron mcertum, new species. 

10. PJimi^rograTrma hem (Giebel). 

Plate 61. • 

Fig. 1. Ma^ophanes acutuSt new species. 

2. Elaierophtmes eodus (Giebel). 

3. Pseudotelephorus grandie, new species. 

4. Psettdotelephorus puTi^uIaitts, new species. 

5. GlaphyroptiUa anglka^ new species. 

6. ProtocuTieus punctaiitSf new species. 

7. Sokopiera schloiheimi (Giebel). 


1 NeedJiam, Pioc, U. S. Nat Ifus., voL 26, pi 51, flg. 7. 
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Fio. 8. JSolcoptera cmfiuem, new species. 

9. Megcdestes ? avgUcus^ new species. 

10. JJkarha vectensis, new species. 

11. Tipula limiformis, new species. 

12. Citiez petrifcxtellus^ new species. 

PlATE 82. 

r£<3h. 1. (Mex protolepU, new species. 

2. OieZsx protorMnus, new species. 

3. BibiodUes cmfiums, new species, a, part of wing; 6, vein, much magnified; 

c, profile of head and thorax; d, front 1^. 

4. PdltoatoTnopsis ciliattLS, new species. JL, hind margin of wing; 5, hind 

margin of wing of Blepharocera grandist for comparison. 

5. Fsycboda prmaeva, new species. 

6. Sdara lacoei^ new species. JL, wing; B, head. 

7. iS^ciora protoberidis, new species. 

8. Stratiomys hrodiei, new species. Discal cell. (No. 7507.) 

PtiATB 63. 

Fig. 1. Protoberis oblUeratiMj new species. A, end of third vein; J?, praefurca and 
adjacent parts. 

2. Ephydra sepulta, new species. A, discal cdl and adjacent parts; B, bristles 

of costa. 

3. SpTuierocera sepuBulaj new species. 

4. Stenomyitesfiisdpenmsj new species. 

5. Necropsylla anglicaj new species. 

6. Psylla eadmmata, new species. A, anterior wing; B, caudal s^^ment; €, front 

of head, with eyes. 

7. Schizoneurites brevirostris, new species. A, anterior wing; B, rostrum. 

Plate 64. 

Fig, 1. AneurhyTKhus eonservatuts, new q>ecies. a, wings; 6, abdomen; c, three joints 
of antenna. 

2. PhiJopcnUes danis, new species. 

3. Pon&ra hypoli&a, new species. 

4. Ponera l^pdUha, new species. ESnd wing. (No. 7527.) 

5. OecophyUa perdSixLy new species. (No. 7526.) 

6. OecophyUa perdUa, new species. IMe. (No. 7529.) A, head and front of 

thorax; B, part of wing. 

7. OecophyUa atavina, new species. (No. 7569.) 

Plate 65. 

Fig. 1. OecophyUa megarchey new spedes. (No. 7525.) 

2. OecophyUa Tnegarche, new species. Hind wing. (No. 7568.) 

3. OecophyUa megarchey new species. Mandibles. (No. 7623.) 

4. Leptothorax gurnetensisy new species. (No. 7526.) 

5. Leptothorax gwmeteTisiSy new species, var. a. (No. 7604.) 

6. Dolichoderus britannicus, new species. (No. 7578.) 

7. Dolichoderus britcmmcuSy new species. Ay longitudinal section of body; By 

part of wing. (No. 7584.) 

8. DoUchoderm anglicuSy new species. (No. 7610.) 

9. DoUchoderm ovigeruSy new species. (No. 7630.) Ay part of wing; J5, egg; 

Cy petiole and base of gaster. 































ON THE FORE LIMB OF ALLOSAURUS FRAGIUS. 


By Charles W. Gelmorb, 

Atsistant Curator of Fossil Reptiles, United States National Museum. 


In unpacking, recently, that part of the Marsh collection in the 
United States National Mnsemn from near Canon City, Colorado, a 
partial skeleton of a carnivorous dinosaur was found. This is of 
peculiar interest since it has been detennined to belong to the same 
individual as the pelvis and hind limbs described and figured^ by 
Prof. 0. C. Marsh, years ago, as AUosavrus fragUis. Both fore 
limbs and feet are present, and as they differ materially from the 
fore limb figured by Marsh in the paper cited above, and especially 
since an associated fore limb of this genus has not previously been 
known, it was considered important that a description (of the Hmb 
and foot) should be published in advance of the remainder of the 
skeleton, which is now undergoing preparation, a work that will take 
some time to complete. 

The fore limb figured by Marsh in the Dinosaurs of North America,* 
plate 11, figure 1, as being that of AUosaums fragUis Marsh, is a 
composite drawing, and, as I will show, is not representative of the 
genus Allosmrus, but is laigely that of Ceraiosavrus. 

Li going over a lot of tracings and drawings of Theropodous 
dinosaur bones made for Professor Marsh, a slip of paper in Marsh’s 
handwriting was found, on which he had written instructions to 
the draftsman for the composition of the AUommis fore limb (fig, i), 
which reads as follows: 

Fore limb Alheawrui, 

1. Enlarge scapula (1933 as 83.5 is to 100). 

2. Make coracoid to correspond (see Phillips, p. 208). 

3. Draw humerus (1894 nat. size). 

4. Make radius 9^ inches long. 

5. Make ulna 9} inches long + olecranon. 

6. Enlsuge foot as 83.5 is to 100. 

The number 1933 is the catalogue number of the Peabody Museum 
originally given to the type-spedmen of Ceraiosmrus nadcomis 
Marsh before its transfer to the United States National Museum. 

1 Amer. Joum. Sd., yoI. 27,18S4, p. 336, pi. 11. 

^Sixteentli Ann. Bep. XT. S. Oeol. Snrv., 1896, pt. 1. 
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Tke coracoid, 'wliich is not present with the Oeratosmrus skeleton, 
was evidently modified from a figme of that bone in Phillips Geology, 
The humeros is from another specimen and the radius, ulna, and foot 
were evidently drawn from those bones pertaining to the type-speci¬ 
men of Ceratosaiirus nasieomis Marsh. 



From this brief review it becomes 
at once evident that this figure is not 
to be relied upon as being of the genus 
AUoscewrus, and it may therefore be 
dismissed from further consideration 
in that connection. 

In the American Museum of Natu¬ 
ral History in New York is a beauti¬ 
fully mounted skeleton of JiZosownw, 
the fore limbs and feet of which are 
partially restored. In a letter bear¬ 
ing the date 1909, Mr. Walter Gran¬ 
ger of the American Museum staff 
wrote me regarding their composition 
as follows: 

In reconertxucting our own fore limb of Allo^ 
saurus we bad scapula and coracoid^ ulna, and 
one claw. Tbe humerus we got from a cast of 
the one in Kansas University; the re ma i n der 
of the limb and foot was modeled from the Cera- 
tosorwrus specimen [Type, No. 4735, U.S.N.M.], 
which was borrowed from your Museum. 


Pig. 1.—Left fobs t.tuh of Cebatosaxtbus Following t/llO OcTCbtOSO/WlTViS ftS & pat" 

(ALLosATrBusFBAGiiJBorMABSH). afueb tem tlio foot was giveu four digits, 

wliereas the specimen before me shows 
quite conclusively that AHosaurus had but three di^ts, with a reduced 
mtc. m. The phalangial formula in the New York specimen is cor¬ 
rect, and the relative proportions of the various segments of the limbs 
are entirely in accord with the associated material forming the basis of 
the present paper. In view of the limited fore limb and foot material 
available at the time of reconstructing this limb and foot of AUosaurus, 
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those in chaise of that work are to be congratulated upon their 
dose approxiination to the facts as revealed bj the discoveij of this 
more recent material. 

Eemove the fourth digit, replace mtc. HI by mtc. IV and insert 
the carpal bones and the limb would be quite in accord with the 
fossil specimen before me. 

pay * in 1908 in commenting upon the New York specimen con- 
duded that it had been wroi^ly identified as AUosaurus, because of the 
great size of the hand m rdation to the other s^ments of the limb, 
being led into this mistaken idea by rdymg upon the then supposed 
authentic figure of the limb and foot as published by Marsh. 

Williston ® in 1902 in describing sWe limb material secured by 
him in Wyoming refers to the so-called AUosanirus fore limb figured by 
Marsh in the following: 

There were two scapulae obtained that certainly show a generic distanctaon from 
AUosaufug, as I have convinced myseU from inspection of the scapula referred by 
Marsh to that genus, and ^[ured by him in various places. It remains to be seen, 
however, whether this scapula of Marsh indubitably belongs with the bones £rst 
referred by him to Allotaurua. I do not thinh there is conclusive evidence of this. 

The facts r^arding this scapula as presented on a preceding page 
bears out Dr. S. W. Williston’s conclusion. 

The type of AUosaurus fragUis Marsh is in the Peabody Museum of 
Yale University, and in a recent letter Dr. E.S. Lull informs me that it 
consists of two vertebrae and one phalange, from Garden Park, Canon 
City, Colorado, collected by B. F. Mudge in 1877. It bears the 
catalogue number 1930. The type material is from the same locality 
as the specimen described here and possibly from the same quarry. 
The fore and hind limbs figured so widely by Marsh do not pertain to 
the type-specimoi, although such reference ® has been made regarding 
them. 

Fore Lnis and Foot. 

The fore limb of AUosaurus as compared with the hinder is rela^ 
tivd.y small, but the laige size of the processes and the rough nature 
of their surfaces imply a powerful musculature. The great size of 
the terminal phalanges and the general structure of the foot indi¬ 
cates that it was used exdusively for seizing, holding, and teariug, 
and that it had long ago lost its function as an organ of progression. 
The hand is relatively of enormous size, being slightly longer than 
the humerus and nearly one and one-half &nes as long as the forearm. 
In general it resembles the foot of OmitTiolestes, although the bones are 
more robust, and there is no trace wi& either foot of mtc. IV. 

The carpxis is ossified, there being two transverse rows, but the 
precise number of elements composing it yet remains to be determined. 

• Proc. U. S. Nat. Mos., vol. 35,1908, p. 355. 

a Amer. Joiir. Set, vdL. 11,1901, p. 112. 

» O. P. Hay, Proc. U. S. Nat. Mns., vol. 35,1908, p. 356. 
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There are three digits, which have the phalangial fommla of 2, 3, 
and 4. Digit one is the heaviest of the series and mtc. HI is reduced. 
Scapda .—^Both scapulae are preserved with the present specimen, 

the right being perfect, 
as shown iu figure 2, with 
the exception of a small 
portion of the upper an- 
terior comer of the blade 
which is missing. The 
left scapula was iniured 
iulifeandthesubseqxient 
healiog produced great 
deformation of the bone. 
This pathologic condi- 
tion caused a widening 
^ blade that would 

entirely misleadiug as 
to its true form had not 
the opposite scapula 
/ji|W been present. The soap- 

ula of AUosa/urus is dis- 
tinctive on account of its 
bird-likeform,as has pre- 
^ viously been pointed out 

by Williston.^ The shaft 
is exceptionally long and 
slender, being nearly of 
equal width throughout 
'except the uppermost or 
distal extremity, which 
perceptibly widened. 
M This expansion is about 

A u ^ equal in fore and aft 

^ ^ direction. The upper 

third is fiattened and 
30. thin, while more pro:d- 

^ mally the shaft is trihe¬ 
dral in cross-section, the 

Fig. 2,—Ricfflcr pobb locb 13sd poo® qp Allosaxjbus pbaohis . - -l j • * 

v\TtsB. Cat. No. 4734, xr.s.N.M. i nat. size. Lateral ^D-terior border being 
TiEw,c*,cARpAiETwo; Q>r,coEAcoiD;A,HDHBBus;i»,iNTEEr sixaTD, the posterior one 

iiBi«UH;r,EADroB;ro,BAi>iAia;Sc,scAPxnjL;«, ujao a a v 

AND m,DIGITS ONE, TWO,AND THREE. THEPOSmONOPTHE rOUnded. liOIlgltUdin- 

lossKaTOusBiBnnaciaEBBYi^ ally the external surf ace 

is convex, though nearly straight in its middle portion, a shape that 
probably conformed closely with the convex curve of the body cavity. 


»Anwr, loom. ScL, wL 11,1901, p. 113. 
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The inner surface of the greater part of the blade is flattened antero- 
posteriorly while the outer surface, excepting the upper fourth, is 
rounded in this direction. The articular end beiog expanded both 
antero-posteriorly and transversely is heavy, especially on the pos¬ 
terior half, which has a maximum thickness immediately above the 
glenoid fossa of 68 mm. The scapula imites with the coracoid by a 
straight suture that bisects the glenoid fossa and is terminated above 
by a deep notdi between the scapula and coracoid on the anterior 
border. In this individual both scapulae are firmly coossified with 
their respective coracoids. The scapula of this specimen appears to 
agree in all particulars with the one found with the mounted skeleton 
of AUosaurus in the American Museum of Natural History, and it also 
shows that the limb described by Wflliston should be referred to this 
genus.^ In this connection it is of interest to know that the Cerato- 
murus scapula which formed the basis for the illustration of this bone 
in the so-called fore limb of AUosaurus is now in the United States 
National Museum collections (^. 1). I have recently examined the 
bone and find that its upper extremity is incomplete, so that it is not 
positively known whether this blade has a nonexpanded end as repre¬ 
sented by Marsh or whether it was expanded as in AMosaurus. It 
differs, however, from AUosoAirus in having a thinner and wider shaft 
and a more abrupt backward curve of the heavy posterior border just 
above the glenoid fossa. Both inner and outer surfaces of the lower 
three-fourths of the shaft in AUosaurus are roimded. Both of these 
specimens came from the famous quarry No. 1 near Canon City, 
Fremont County, Colorado. 


Measwememts (^scapula. 

mm. 

Greatest iengtJi of right scapula and coracoid, measured along outside curve... 795 

Greatest length of right scapula. 652 

Greatest breadth of right scapula.. 175 

Greatest breadth of blade, upper end.;. a 145 

Least breadth of blade. 52 

Greatest expanse of glenoid fossa. 71 


Coracoid .—^The coracoid in AUosaurus is quadrangular in outline, 
the infero-superior measmrement exceeding the antero-posterior diam¬ 
eter. The outer surface is convex in all directions, the inner decid¬ 
edly concave antero-posteriorly. There is a broad notch on the 
inferior border. 

The coracoid is pierced by the usual foramen, which runs diago¬ 
nally through the bone, the external exit being larger than the into- 
naL This foramen is entirely inclosed (fig. 2), not a notch as shown 
in Marsh’s figure of the coracoid (fig. 1). The superior border pre- 


1 Amer. Joum. Sci,, voL 11,1901, p. 118. 


s Estimated. 
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sents a thin flattened edge, the anterior edge graduaJly thickening 
toward the inferior border. 


Measvrementa of coracoid. 


Greatest length at center. 
Greatest depth at center- 


mm 
. 120 
. 170 


Hummus .—Comparativdiy the humerus of AUosaurus is short and 
somewhat sigmoid m form. The shaft is hollow, as are all of the 
limb and foot hones of this genus. Planes passed throi^h the 

greatest diameters of the 
articular ends would cut 
one another at an angle of 
60°. This unusual angu¬ 
lation throws the articu¬ 
lated radius and ulna well 
out away from the body. 
The ddtoid or radial crest 
is strongly developed as a 
short but high thin plate 
of bone, that is situated on 
the anterior-ffictemal bor¬ 
der immediately above the 
middle of the shaft. Viewed 
from the front it renders 
the anterior surface deeply 
concave transversely (fig. 
3). Below this crest the 
shaft is constricted and an¬ 
gularly rounded in cross- 
section. The head is situ¬ 
ated in about the middle 
of the proximal end with 
the articular portion over¬ 
hanging the posterior sur¬ 
face of the shaft. The radial and ulnar condyles are well d^ned. 
Posteriorly they are separated by an imusually broad but shallow 
depression which continues somewhat upward on the shaft of the 
bone. The . articular ends of the humerus are rugosely roughened. 
A prominent roughened'oval-shaped area on the posterior-external 
surface at the lower border of the radial crest probably represents 
the point of hosertion for the humero-radialis muscle (%. 2). The 
measurements given bebw were made from the humerus of the right 
side, which is the better preserved of the two: 






FZQ. 3.—BIOST HUKEBXTS 07 AlXOSATTHtTS 7RA.QXU3 MABSH. 
Cat. No. 4734, U.S.N.M. i nat, size, a, back vie'w; 
&,7BONT view; 7^,head; TjC., radial crest; <.e.,n4HSB 
condyle; o.c.,ohtes condyle. 
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Meimirmenisqfhtmencs. mm. 

Greatest length. 310 

Greatest vddth of proximal end. 118 

Greatest width of distal end. 100 

Least diameter of shaft. 38 


Ulna .—^The ulna is expanded and heavy proximally with a less 
expanded distal end. It exceeds the radius in length but is shorter 
than the humerus. The proportion being as 1 ::1.17. 

There is a heavy olecranon process (o, fig. 4) that extends con¬ 
siderably above the articular surface for the humerus. The surface 
of this process is roughened for muscular insertion. The olecranon 



Fig. 4.—LiETT xtuxa of Allos- 
^UBUB raiGHis Mabsh. Cat. 
No. 4734, U.SJT.M. i NAT. 
Siza. POSTEBIOB TIEW. 


process is less well 
developed in Oerato- 
mums nasieomis and 
appears to be entirely 
wanting on the ulna of 
Omitholestes Tierrmni. 

The articular suiv 
face for the humerus 
is comparatively nar¬ 
row transversely, 
with a shallow con¬ 
cave surface antero- 
posteriorly. The con¬ 
cavity on the proxi¬ 
mal end for the recep¬ 
tion of the head of the 
radius is shallow. 
The shaft of the ulna 
is slender, suboval in 
cross-section, and in a 
distal direction, grad- 



Pio. 5 .—Right babius of Allo- 
SAT7BUS 7BAGILZS MaBSH. CAT. 
No. 4734, IJ.S.N.M. i NAT. 
EUZB. INTEBNAL VIEW, d, 
DISTAL end; P, PBOXniAL END. 


ually expanding into a moderately large end, the greatest diameter be¬ 
ing antero-posterior. The distal end is oblique to thelonger axis of the 
bone, the surface of which looks downward and forward in the articu¬ 


lated limb. On the inner anterior face of the distal end a prominent 
roughened protuberance presents a surface for union with the radius. 


MeamireTnents of ulna. mm. 

Greatest length.263 

Greatest diameter of proximal end. 90 

Greatest diameter of distal end. 66 

Least diameter of shaft. 24 


Radius .—^The radius is more slender and somewhat shorter than the 
ulna. The proximal and distal ends are expanded, more especially 
the former (fig. 6). In cross-section the shaft is angularly rounded 
throughout the greater part of its length. The proximal end is 
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shallowly concave in its greatest <lianieter. Viewed from above 
this end is suboval in outline. The distal end is subtriangular in 
outline, with an oblique surface that looks downward and outward. 
It articulates exclusively with the radiale of the carpus. The inner 
surface where the radius meets the uka is slightly roughened. 


Measvremmta of radius, mm. 

Greatest length. 222 

Greatest diameter of proximal end. 56 

Greatest diameter of distal end.. - 40 

Least diameter of shaft... 20 


Oar ^,—^The ossified carpus ia AUosaurus consists of at least five 
elements, mth a possibility of there being one more. Three disar¬ 
ticulated elements were found with the bones of the left foot and three 
with the right, but since there is an element with each foot that is not 
present in the other, and the ulnare is lacking in both, the presence 
in the complete carpus of five ossified carpals is quite conclusively 
demonstrated. Fortunately two of those pertaining to the right foot 


(fig. 7, in and C 2 ), the intermedium and a carpale, probably c^, were 



rza. 6 .-Ca£pal Bomss or allosattbits fba- 


omsMAHas. Cat.No.4734,U.S.N.M. }nat. 


found in position, firmly attached to 
metacarpals I and II, and these give 
the first definite knowlec^e we have 
of the exact manner of their articu¬ 
lation. Without such evidence it 
would be almost impossible to place 
them properly. I was also able to 
determine the proper articulation 


arma. VlSWBD DZSTALLY. a, Tt.AnTA.T.Tr. or tftbi 

bight fobs rooz; iktebmbdzuh or the 
VEST rOBB foot; JIf SUBFACE ABTICULATING 
WrEH UBTACABFAL L SUBFACE ABTICU- 
LATlKa WITH IfBTACABPAL I. 


of the radiale by its position as 
found in the matrix and also by its 
dose articulation with the grooved 
stirface of the intermedium. 


The radiale is a flattened discoidal element, irregularly oval in 
outline (fig. 6a). The upper articular surface is shallowly concave 
while the distal surface is angularly convex. This surface in the 
articulated foot articulates for more than half its area with the 


intermedimn and slightly if at all with the inner posterior comer 
of mtc. I. Its greatest transverse diameter is 41 mm.; greatest 
thickness, 15 mm. 


The intermedium as shown in figure 6i, is an irregularly quad¬ 
rangular bone. Articulated it rests about equally upon the proximal 
ends of mtcs. I and II (fig. 2, in and ra). The upper surface presents 
a broadly grooved surface for the radiale (fig. 7), with a projecting 
spur on the anterior face that continues to the outer border of mtc. I, 
so that when viewed from the front it appears to completely cover 
the metacarpal. On the po3''/erior external side a somewhat similar 
projection overlaps a beveltd surface on the outer proximal end of 
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bevded articular facet on the end of mtc. II. The intennedimn has 
a greatest transverse diameter of 51 mm.; greatest antero-posteiior 
diameter is 40 mm. 
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The ulixaxe is not known. Oaipale two is apparently represented 
by the small flattened ossicle that was found attached to the proximal 
end of mtc. II (fig. 7c), of the right foot which is in dose apposition 
to the outer anterior border of the intermedium. A detached bone 
found near the left menus is regarded doubtfully as representing 
It is dongated in one diameter with angularly rounded surfaces. 
There is no due as to the position it occupied on the foot, if indeed 
it represents such an dement. Its longest diameter is 31 mm., with 
a least diameter of 11 mm. 

Metacarpus .—^The complete metacarpus in Attosamis apparently 
consists of three dements, there being no trace in eith^ foot, of mtc. 
IV which is present in the manus ^ of OmWholestes Tiermam Osborn. 

Mtc. I is a short heavy bone with a deeply grooved distal end that 
is turned inward away from the central axis of the foot. The articular 
facets extend well upward on both front and back aspects (fig. 7d), 
rising about equally above these surfaces of the shaft. The lateral 
pits are moderately shallow, the outer one being the better defined. 
Viewed from above the proximd end is subtriangular in outline with 
a shallow concave articular end. This surface is opposed in the articu¬ 
lated foot by the radiale and intermedium, the former only touching 
slightly the hinder internal comer, the remaining surface being closdy 
applied to the intermedium, as shown in the right foot, where these 
bones were found articulated. Mtc. I articulates dosely on its upper 
half with mtc. 11 (fig. 2), resting in a broad shallow depression on the 
side of that bone. Mtc. II is an dongate bone, having an expanded 
subquadrangular proximal end, rather a slender, angular ro^mded 
shaft, and a less expanded but broadly grooved distal extremity. 
The articular surfaces of the distal end of this bone are continued 
backward in the form of two lateral condylar-like facets, which are 
separated by a deep and moderatdy broad notch. The external one 
is the larger of the two. The inner border of the proximal end is 
bevded ofl, forming two facets of unequal size for the articulation 
of the intermedium. The reinainiig proximal surface is smooth 
though sloping toward the outside of the foot. Mtc. Ill is reduced, 
bdng the weakest element of the metacarpus. Although present 
with both feet, it was detached in both instances. The character 
of the surface appears to indicate, however, that in position it 
has a weak articulation with mtc. II on the postero-extemal angle 
as shown in figure 2. Unlike the other metacarpals, the distal 
articular end is not grooved but is smootifly rounded (fig. 7o). The 
posteriorly directed facets are weakly developed, but are separated 
by a diallow groove as in mtcs. I and n. 

PTuJanges .—The phalangial formula is 2, 3, 4. Ail of the digits, as 
diown in figure 7, are terminated with latterly compressed, sharply 


I H, F. Osbcca. Boll. Amec. N^t. Hist., vql. 19,1903, pp. 4fi2,463, fl^s. 2 3. 
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pointed claws, the first being especially robust, the third much 
reduced ia size. The proximal phalanx of digit one is the longest of 
the seri^. The proximal articular surface is concave supero- 
inferiorly, with a strongly developed vertical keel which articulates 
with the deep groove on the distal end of mtc. I. This keel as 
diown in figure 7c, divides this articular end into two unequal 
concave surfaces, the larger one being toward the outer side of the 
foot. [It is inclined to the vertical axis of the bone and when 
articulated rotates the distal end so that the ungual phalanx is 
turned inward from the vertical as shown in figure 2. The articular 
surface for the claw is broadly grooved, and this surface extends well 
backward on the under side, thus throwing the articulated ungual 
downward at nearly a right angle to the longer axis of the first 
phalanx. The lateral pits are comparatively shallow, the one on the 
external side being the better defined. Viewed from above the shaft 
is quite evenly rounded transversely, while the ventral surface pre¬ 
sents a flattened aspect. The ungual of digit one is espedally 
robust, with a regularly curved and sharply pointed extremity. 
Well-defined lateral grooves run back from the tip on both sides, 
but as they approach the proximal end curve downward, passing 
into a broad smooth surface on the posterior ventral surface. The 
proximal articular surface is keeled as shown in figure 76. 

The proximal phalanx of di^t two is shorter than the second of that 
toe. The proximal end of the former is expanded especially in the 
vertical direction. The proximal end as compared with the same pha¬ 
lanx of digit one is only slightly concave supero-ioferiorly with a com¬ 
paratively low obtuse keel, placed more toward the inside of this end. 
like the ked on the proximal phalanx of digit one it is placed at an 
angle to the vertical axis of the bone. The concave lateral depres¬ 
sions on either side near the distal extremity are so shallow and illy 
defined they could hardly be designated as pits. The second pha¬ 
lanx of this digit is slightly longer than the first, with a sharply 
keeled proximal end and broadly grooved distal articulating surface. 
The lateral pits are small but well defined. The ungual phalanx is 
intermediate in size between those of the first and third toes. 

The proximal phalanx of di^t three can be distinguished from all 
others in the foot by the keelless, but cupped articular surface of the 
proximal end (fig. 7o). It is relatively short, as is the second, the 
third being more elongate. The proximal ends of the other phalanges 
of this toe are keeled, and the distal ends are grooved. The ungual 
except for its small size is very sinailar to the imgual of di^t two. 
These two imguals are distiiguishable from the rngual of ^^t one, 
not only by difilerence in size but also by the change in direction of 
the heavy portion below the articulating smf ace. In the two former 
in the articulated foot it looks almost directly backward, whereas in 
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the first it is directed downward and backward. A comparison of 
this foot with the manus recently described by Lambe ^ leads me to 
beliere that the digit designated by him as the second is really the 
first. This is indicated by the shortness of met. I, and especially by 
the phalangial formula. In all associated fore feet of Theropodous 
dinosatus as shown in the accompanying table, there are two pha¬ 
langes on, the first digit with a progressive mcrease to the point 
where some of the lateral toes have commenced to degenerate. The 
lengthening of the penultimate phalanges appears peculiar to Thero- 
podous dinosaurs and is a mechanical development for the more 
perfect use of the talons of the fore feet. The principal measure¬ 
ments of the bones of the manus are shown in the following table: 


Mbasukeusnts or Fosb-Foot Eleusnts. 

Metacarpals, 



I. 

n. 

in. 

E. 

L. i E. 

1 

L. 

E. 

L. 

Greatest length..^ 

mm. 

73 

35 

36 
35 

mm. 

1 mm. 

\ 125 

56 

1 46 

1 22 

mm. 

122 

63 

46 

22 

mm. 

ia5 

29 

23 

11 

mm. 

97 

28 

22 

10 

Greatest transverse diameter, proximal end. 

Greatest transverse diameter, distal end. 

Least transverse diameter, shaft.. 



Phalanges. 


iMigth first row „ _ _ 

136 

1 

138 94 94 

50 

42 

Greatest Im^'h second row phalanges.. 

lis 

120 ! 102. 

41 

43 

Greets length third row pfialang^.. 

. 1 95 :. 

52 

66 

59 

GrflfLtfifit length fonrth row nhalimees . _ 


. 

61 

* i 

1 ! ! 



Phalangial Fohmulae of Vaeious Theeopods. 


Names. 


Digits. 


Formation. 


I. 

n. 


I 

■ 


Gorgfisavjus lUbraius Lambe. 

0 

2 

3 

D 

0 

Belly Eiver, Up¬ 
per Cretaceous. 

Skdeton in Ottawa Museum, 
Canada. 

(kratoamnis naakomis Mar^.. 

2 

3 

3 

1 

0 

Morrison, Upper 
Jurassic. 

Mounted skeleton in 
U.S.N.M.. Cat. No. 4735. 
Mark's fig. D. of N. A. 
(A UoaauTuafragUia), 

OmUkoleaiea iarmani Osborn... 

2 

3 

4 

0 

0 

.do. 

Mounted skeleton in A, M. 

ATboauraafragUia Har^. 

2 

3 

4 

1 

0 

Morrison. 

N.H.,No.5S7. 

Mounted skeleton in A. M. 
N. H. 

Do. 

2 

3 

4 

0 

0 

Morrison, Upper 
Jurassic. 

Skeleton in U.S.N3f., No. 
4734. 

EolZoptu victor Mar^. 

2 

3 

4 

3 

0 

Upper Jurassic.... 

Evidence for formula un¬ 
known. Specimen in Yale 
Unlversily. 

From Mark's restoration of 
the ^eleton. 

Oonpaogna^ua hmgfpea'WsagpBr . 

2 

3 

3 

0 

0 

.do. 

Aaidiiaauma Mar^... 

2 

3 

8 

2 

1 

Triassic. 

Formula that of restoration 
^ Mardi. in D. N. Am. 
Skeleton in Yale Museum. 

Awibiaaunu eeHttma Marsh. 

2 

8 

1 

3 

1 

.do. 

Skeleton in Yale Museum. 


I Tbe Ottawa Naturalist, vol. 27,1914, pp. 219-131, pL 13. 
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The more important progressive changes that have taken place in 
the specialization of the fore limb and foot in the carnivorous dino- 
sauria during successive geological periods now appear to be, (1) a 
reduction in the number of digits; (2) the elongation of the penulti¬ 
mate phalanges; (3) a lengthening of the scapula; (4) the shortening 
of the fore arm; (5) a relative reduction in size of the entire fore limb. 

With the exception of Oeratosaurus, which has both inner and outer 
fingers reduced, all of the other known carnivores show that the 
reduction in the number of digits takes place on the outside of the 
foot. Beginning with the oldest known Theropods from the Triassic, 
all are found to possess the full complement of five digits, though the 
fifth is often rudimentary. In the Jurassic we find in Ormth^lestes 
that the fifth digit has entirely disappeared, and the fourth is only 
represented by a vestigal metacarp^. AUosaurus appears to have 
gone still further and apparently the fourth has been lost and the 
third is somewhat reduced, and approximately the same condition 
obtains in the hand of Oomsognathus from the Upper Jurassic of 
Bavaria. 

Our knowledge of the manus in the Cretaceous Theropodous dino¬ 
saurs is rather meager at this time, but a specimen recently described 
by Lambe ^ (jGorgoscmrus libratus) from the Upper Cretaceous (Belly 
River) shows a still further reduction, there being only two fxmctiond 
digits, the third (fourth of Lambe) being represented by the vestigal 
metacarpal only. 

1 Ottawa Naturalist, voL 28,1914, pp. 13-17. 

81022®—Proc,N,M.vol.49—16-33 






A SYNOPSIS OF THE RACES OP THE CRESTED TERN, 
THALASSEUS BERGH (LICHTENSTEIN). 


By Habby C. Obbbholsee, 

Of {he Bwhgkal Survey, United States Department of Agriculture, 


The identification of United Statee National Museum material 
collected in the East India Islands by Dr. W. L. Abbott has involved 
a canvass of all the races of TMlasseus hergiL Some of these have a 
more or less uncertain status, owiog to the divergent views of recent 
authors;^ and the following conclusions, based upon a careful study 
of the questions involved, throws, I hope, a little further light on the 
relationships and geographical distribution of the various subspecies. 
Although the specimens examined have not been numerous, only 
about 45, they are of importance since none of them was available 
to either Mr. Mathews or Mr. Str^emann, the two authors who have 
most recently monographed the species. These specimens comprise 
the collections of the United States National Museum and the 
Museum of Comparative Zoology at Cambridge, Massachusetts, and 
include birds from most ports of the range of the species, together 
with the types of Sterna rectirostris Peale and Sterna hergii hareotiB 
Bangs. While I have been unable to see examples of TTialassefas 
hergii thalassinus, Thalasseus iergii velox, TTuilasBeus iergii laJceri 
or Thalasseus hergii gwefndolenae, the measurements of these races 
given by Mr, Sfcresemann,* together with notes which Mr. Mathews, 
who has had access to Mr, Stresemann’s material, has very kmdly 
furnished, have very well supplied the deficiency. 

Measurements in this paper are aU in millimeters, and those in the 
tables have been taken as in the author^s recent paper on ButorHes 
virescensf For the sake of comparison I have added the wing 
measurements of each race as given by Mr. Str^emann;^ since, owing 
to the fact that these are invariably greater than my own, there 
seems to be indication of a difference in our methods of measuring. 

1 Bangs, Bull. Mus. Comp. Zoffl., vol. 36,1901, p. 257; Mathews, Birds of Australia, tqL, 2, pt. 3, Sept. 
20,1912, pp. 348-347; Strese m ai m , Novit. Zod., vd. 21, Feb. 25,1914, pp. 57-59. 

a NoTdt. Zool., -TOl. 21, Feb. 25,1914, pp. 57-^. 

» Oberholser, Proc. U. S. Nat. Mus., tdI. 42, Aug, 29,1912, p. 533. 

* Novit. Zool,, vol, 21, Feb. 25,1914, pp. 57-^. 
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The names of oolois used are from Mr. Ridgwa/s recent “Color 
Standards and Color Nomenclature.” 

The geographical distribution of ThoHasseus lergn is extensive, and 
almost wholly littoral, reaching north to the Marshall Islands, the 
Bin Kiu Islands of Japan, southern Chiaa, northern India, the 
Persian Gulf, and the Red Sea; west to the Red Sea and German 
Southwest Africa; south to the Cape of Good Hope, Madagascar, 
Rodriguez Island, Ceylon, Sumatra, Java, southwestern Australia, 
Tasmania, the Toi^a Islands, and the Society Islands; east to the 
Paumotu Islands, and the Marquesas Islands. It is also of c^ual 
occurrence in Palestine. Over its r^ular range it seems to he 
resident throughout the year. 

This species is really a difficult one, and presents much variation 
of both size and color to trouble the systematist; but, notwithstand¬ 
ing this, it is possible to recognize at least 11 subspecies, though 
most of them, it is true, rest on average charact^. Much to reduce 
this number, however, as Mr. Stresemann has done, merely serves 
to increase rather than to decrease the difficulty; for the latitude of 
iudividual variation which such an aiTangement allows many of the 
forms is so great as widely to overlap and seriously impair the assign¬ 
able characters of some of the other forms which are current and 
certainly worthy of recognition by name. Although there is con¬ 
siderable individual variation in both size and color in m<»t of the 
subspecies admitted in the following pages, this variation does not 
obliterate the usually well-marked average characters of a ^ven race. 
Notwithstanding this individual variation there seems to be little or 
no sexual difference, which happpily renders umecessary separate 
comparisons of male and female; 

The juvenal plumage varies considerably from that of the adult, 
as follows: Whole pileum streaked with brown; occipital crest dull 
dark brown; upper parts, including superior wing-coverts, dull 
brown mottled with white; tail mostly dark brown, the feathers 
ripped with white; and dark portions of wing-quills dull dark brown. 

The present species, together with several others closely allied, 
are without much doubt generioally disrinct from the members of 
the true genus Sterna, the type of which is Sterna hirundo Liimaeus. 
The structural differences separating Sterna lergii from Sterna M- 
mnio consist chiefly in relatively shorter tail, this not over half the 
length of wii^; relatively longer bill, this at least two-elevenths of 
the length of the wing; stouter bill; less prominent angle of gonys, 
the hri^t of bin throxigh this angle bring decidedly less than at 
the anterior end of nostril, while in Sterna it is practically the same; 
and tiie presence of an ocripital or^t of pointed feathers. 

The generic name to be applied to the group induduig Sterna iergii 
has been somewhat in dispute, for it involves the question of the right 
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of an author to designate as the type of a polytypic genus, the type of 
which has remained unfixed, a species which has already become the 
monotypic type of a genus subsequently instituted. There seems, 
however, to be little doubt of the wisdom and reasonableness of the 
affirmative decision in such cases. The nomendatural situation of 
the generic group now under our consideration is as follows: Boie 
was the first author to divide the Linnaean genus Sterna, and he, in 
1822,^ proposed the generic nsjoaeThalasseus for Sterna caspia Pallas 
(== Hydroprogne caspia [Pallas]), Sterna cantiaca Gmelin {^Sterna 
sandvicensis Latham), and Sterna anglica Montagu {^OdocTididon 
nUotica [Gmelin]). The type of Thalass&as was first designated by 
Wagler in 1832 ^ as Sterrui cantiaca Gmelin, which species had, how¬ 
ever, meanwhile (in 1829) been made the type by monotypy of the 
genus ActocTielidon Kaup.® The latter generic term must therefore 
fall as a synonym of Thalasseus Boie; as must of course also the later 
Pelecanopus Wagler,* the type of which by monotypy is Sterna peler 
canddes King Thalasseus bergii peleeanoides [King]). As there 
seem to be no other applicable names, the proper generic designation 
of the group comprising Sterna bergii is therefore Thalasseus Boie. 
The following species, together with their subspecies, belong to this 
genus: 

Thalasseus bemsteini (Schlegel). 

Thalasseus bergii (Lichtenstein). 

Thalasseus bengalensis (Lesson) Sterna media Horsfield not 
Vieillot), 

Thalasseus degaris (Gambel). 

Thalasseus eurygriathus (Saunders). 

Thalasseus maximus (Boddaert). 

Thalasseus sandvicensis (Latham). 

The chief differential characters of the recognizable races of 
Thalasseus ber^i appear in the following key: 

TO THE SUBSPECIES OF THALASSEUS BEBOH. 

Size larger (wing averagiug more thaa 350 mm.). 

5^ Upper parts of a mncli paler gray. 

c^. Lighter above. Thalmseiis bergii bergii (p. 518). 

c®. Darker above. Thalasseus bergii gwendolenae (p. 526). 

6®, Upper parts of a much darker gray. 

Larger (wing averaging about 380 mm.). Thalasseus bergii baheri (p. 519). 

c2. Smaller (wing averaging less than. 370 mm.). 

Lifter and larger (wing averaging about 368 mm.). 

Thalasseus bergii velox (p. 619). 

Darker and smaller (wing averaging about 357 mm.). 

Thalasseus bergii edwardsi (p. 520). 

1 Isis, 1822, p. 563. 

> Idem, 1832, p. 1225. 

3 Skiz. Entwiokl.-Gesch. Natiirl. Syst. Ear. Thierwelt, 1829, p. 31. 

< Isis, 1832, p. 277. 
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a®. Size smaller (wing averagiDg less than 360 mm.). 

Upper parts very dark gray. ThalasBeua bergii cmtatm (p. 620). 

6*. Upper parts medium or light gray. 

c^. Mantle darker. 

(P. Smaller (wing averaging less than 325 mm.). 

Thala$8em bergii halodramus (p. 522). 

<P. Larger (wing averaging more than 325 mm.). 

eK Barker above, and smaller.. Tkahseeua bergii poliocercus (p. 625). 

e®. Paler above, and larger. Thalasseus bergii peUcarmdes (p. 523). 

Mantle paler. 

(P. Larger and darker. Thalmeus bergii rectirostris (p. 624). 

d®. Smaller and lifter. Thdlasseus bergii thahmnm ^.,619). * 

THALASSBUS BERGII BERGH (Lichtenstein). 

Sterna bergii Liohtbnstein, Verz. Doubl. Zool. Mus. Berlin, 1823, p. 80 (Cape of 
Good Hope, southern Africa). 

SUrm longirostris Lesson, Traits d’Om., 1831, p. 621 (no locality; type-locality 
designated as Cape of Good Hope by Stresemann, Novit. ZooL, vol. 21, 
February 25,1914, p. 67). 

Sulspedfic characters .—Of large size arid pale coloration. 

Measurerneriis.—Wmgi 340-372 (average, 361.4) mm.; tail, 175- 
193 (182.4); exposed cuLnen, 68-68 (62.2); tarsus, 29-33 (31.6).^ 
Wing, 360-370 (364,3).^ 

Geographical distribution. —C5oasts of southern Africa, north on the 
western side to WaUBsch Bay, German Southwest Africa, and on the 
eastern coast to Zanzibar, off German East Africa; and Madagascar. 

As with all thoraces of this species, there is considerable individual 
variation in the gray of the upper surface, but while some darker 
birds occur, the average is considerably lighter than in any of the 
other large subspecies. This form is also larger than any other 
exceptii^ Thalasseus bergii vehx and Thdlasseus bergvi baTceri. 

Detailed measurements of the specimens of the present race ex¬ 
amined are as follows: 


Meaeurements of specmens of Thalasseua bergii bergii. 


Museum and No. 

Sex, 

liocality. 

Date. 

Collector. 

Wing. 


I. 

1 

Tarsus. 

tFB.NJLlU440».. 


Inhamhane. Fortu- 



Tnm. 

MU 

TnTn. 

178 

193 

182 

175 

1S4 

Him. 

58 

68 

61 

66 

mm, 

32 

U.SJJJ£.in441».. 


gi^ East Africa. 




31 

33 

33 

U.S.NJC.10S419*.. 




E.L.Laya]:d.. 

M.C.Zn863*. 


.....do..;. 


K.C.Z.11662*. 

.. 




58 

29 


I Five spedmens, from southern Africa. 

« Four specimens, measured by Stresemami. 
* Used in measurement averages on p. 518. 
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THAUSSEUS BEROn THAIASSOnTS (Streaemaim). 

Btmia lergii thalassim Stebsbmann, Novit. Zool,, vol, 21, Februaay 26, 1914, 
p. 57 (Gk)iloii, Eodriguesi Iskad). 

Sulspedjic cJut/rcicters. —Similar to Thalasseus hergii 'bergiij but 
decidedly smaller and somewbat lighter in color. 

Vowing, 330-336 (average, 333) mm. 

GeograpTdcai disiribuiim. —The Seychelles Islands, south to the 
islands of Aldabra and Rodriguez. 

Although the original series was small and we have nothing to 
add, this race is apparently recognizable. It is, however, in color 
very close to Thalasseus hergii redAroBtris^ and in size practically 
identical with TTialasseus hergii cristatus; so that it we unite these 
two* as Stresemann proposes, it would be difficult and somewhat 
inadvisable to keep ThalasseiLB hergii tThdlasswAis separate. 

THALASSSUS BERGH VELOZ (Cntzsdunar). 

Sterna velox Orbtzschmar, Euppell’s Atlas Reis. N6rdl. Aftika, 1826, p. 21, 
pi. 13 (coasts of the Red Sea). 

Svhspedjic eTiaraders. —Similar to T7hdl<zsseus hergii hergii^ but upper 
parts decidedly darker. 

Measurements.^ —^Wing, 356-380 (average, 368) mm. 

Geographical distrihution. —Coasts of the Red Sea and Gulf of 
Aden east to Sokotra Island; casually north in winter to the Sea of 
Galilee, Palestine. 

This is one of the darkest races and needs comparison with only 
Thalasseus hergii hakeri, Thalasseus hergii edwardsi, and Thalasseus 
hergii cristaMis. 

thalasseus BERGU BAEERI Mathews. 

ThaUmem hergii bateri Mathews, Birds of Australia, vol. 2, pt. 3, September 
20, 1912, p. 346 (Mekran coast of southeastern Persia and southwestern 
Baluchistau). 

SuhspecHf^ characters. —Similar to Thalasseus hergii velox, but larger, 
and with darker upper parts. 

Measurements.^ —^Wing, 374r-386 (average, 380.3) mm. 

Geographical distrilmtion .—The Konkan coast of northwestern 
India, northwest to the coasts of the Persian Gulf. 

This race appears to be easily recognizable by size alone, for it is 
by considerable the largest form of the species. Although we have 
examined no specimens, there is no trouble at all in distinguishing it 
from all the other dark subspecies, merely from the measurements 
given by Mr. Stresemann.® 

1 Three specimens, measured by Stresemazm. 

» Novlt. ZooL, voL 21, Feb. 26,1914, pp. 58^9. 

s Five specimens, measured by Strc^mann. 

4 Six specimens, measured by Stresemann. 

» Novit. ZooL, voL 21, Feb. 25,1914, pp. 
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TBALASSBfJS BEROU EDWAKBSI Maihewa. 

ThidMtem hergH eiioardsi Mathews, Birds of Australia, vol. 2, pt. 3, September 
20,1912, p. 347 (Oeylon). 

SvJtspedjie cTiamcteFS .—^Resembling TkdUmms hergn hakeri, but 
decidedly smaller. 

Measwrements, —^Wing, 347-361 (average, 349) mm.; tail, 162-181 
(171.6); exposed culmeu, 61.6-65 (63.3); tarsus, 31.6-32,6 (32).^ 
Wing, 345-384 (average, 359.6) mm.* 

Qeogrd/pfmcA —The coasts of southern Indi a and of 

the Bay of Bengal; west to the Laccadive Islands; south to Oeylon 
and T^iasserim; east to Tmasserim and Burma; and north to the 
mouth of the Ganges River and the Laccadive Islands. 

This race is, in size at least, much nearer Thdlasseus hergii vdox 
than to Thdaamis lergii lakeri, which is geographically adjacent; 
but it is even smaller than the former, as well as apparently some¬ 
what darher above. The two specimens examined measure as 
foQows: 

Measwmaila of ipedmena of Thtdasseui lergii edwardii. 


Mnsemn and No. 

Sex. 

Locality. 

Date. 

Collector. 

Wing. 


F 

1 


mBi 

||||M[H 

Feb- 9,1900 

Dr.W.L.Ab- 

347 

mm. 

162 

mm. 

66. 

mm. 

32.5 


1^9 


.do..ii_ 

. bott. 

.. • a. do... 

851 

181 

61.6 

31.5 

llllllljlMBBMHIH 




TBALASSSUS BERGU CBISTATOS (Si^hem). 

Stoma aistata Stephens, Shaw’s Gea. Zool., vol. 13, pt. 1,1826, p. 146 (“China 
and many of the southeastern islands of Aaia. ” Definitely fix^ as China by 
Mathews, Birds of Australia, vol. 2, pt. 3, September 20,1912, p. 347). 

Sterna lergm loreotia Bangs, BuU. Mus. Comp. Zool., vol. 36,1901, p. 256 (Ishlgaki 
Mand, Bin Eiu Islands, Japan). 

Subspec^ie characters .—like Thdlasseus lergii edwardsi, but much 
smaller. 

Meaecuremeids. —Wing, 308-344 (average, 325.7) mm.; tail, 135- 
178 (160.3); exposed culmen, 55-62 (57.3); tarsus, 27-28 (27.6).* 
Wing, 324-344 (average, 333.5) mm.® 

Geographical disiribuiion .—Cioast and idands of southeastern Asia 
north to Fu Chnu, China, and the Riu Kiu Islands, Japan; south- 

' 1 Twospedinfins, Tenas36^ 
s Seyea speduietns, measoiod by Stresexx^ 

*ni^inmQBSorBmentaT8iagBsonp.5SO. . 

^Foarspeclziieiis^ fetnn Cbloa, Japan, and the PMUppIne l^ds. 
speehaeDe, maasoied by 
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east to the northern and western islands of the Philippine Archi¬ 
pelago; and south probably to Cochin China. 

The species has been recorded from the followuig islands of the 
Philippine Archipelago, on which it is probably represented by 
Tkalassms ’b&rgii mstaias, those -islands followed by a query being 
doubtfully placed under this subspecies: Agutaya, Calamianes, Cuyo, 
Luzon, Masbate, Palawan, Balabec (?), Panay, Guhnaras (?), Rom- 
blon, Sibuyan, and Tablas. 

The birds from Palawan Island are intermediate between Thalas- 
sms iergii eristatus and Thalasseus lergii pdecanoides, but are 
decidedly nearer the former. Mr. Mathews^ has referred aU the 
Philippine birds to the present race, but while specimens from the 
northern and southwestern islands are undoubtedly this, those from 
Mindanao Island and the Sulu group, in the southernmost part of 
the archipelago, are very much paler and belong to the following 
apparently undescribed subspecies. 

The proper name for the present race is, as Mr. Mathews has 
indicated,* undoubtedly Sterna cristata Stephens,® based on birds 
from “Ciuna and many of the southeastern islands of Asia.” 
Stephens, in addition to his description, quotes Latham,® whose 
account refera chiefly and properly to the bird from China. The 
Chinese bird is, furthermore, identical with that of the Riu Eliu 
Islands recently named Sterna 'bergii loreoUs by Mr. Bangs,* of which 
we have examined the type. The specimens we have seen measure 
as follows: 


Mecavrements of specmena of Thalatseus lergii eristafut. 


MnseamandNo. 

Sex. 

LooaUly. 

Date. 

Collector. 

1 

1 

1 . 

P 

1 

M.C.Z.37301*. 

Hde.... 

Ighim-Tcl Xdand, Bin 

June 15,1899 

LZeusalcu_ 

mm. 

344 

mm. 

178 



n.8J7.M.211263B. 

U.S.N.M. 2016568. 

Female. 

Female. 

Kiu Islands, 
Japan.8 

Batangas Bay, Lu¬ 
zon Island, rnflip- 
pine Islands. 

Tsiftt in Malampaya. 


P. Bartsdi.... 

E. A. Hearns. 

308 

165 

135 

66 

55 


U.S.N.M. 1034218. 


Sound, Palawan 
Idand, Pldlipplne 
Islands. 

Amoy, China. 

July 4,1866 
Sept 10,1906 

B. Swinhoe... 
£. A. Meams. 

325 

173 

56 

28 

U.SJN.M. 201654.. 

Female 

juvenal. 

Cuyo Mand, Philip¬ 
pine Islands. 


^ Birds of Australia, yol. 2, pt. 3, Sept. 20,1912, p. 347. 

^Sliaw’s Gen. Zool., toI. 13, pt 1,182^ p. 146. 

8 Gen. Birds, vol. 3, pt 2, 1785, p. 351; Indez Oizl, voL 2,1790, p. 804; Gen. Hi^ Birds, vd. 10, 
182t p. 101. 

* Bml. Mus. Comp. Zod., vd, 36,1901, p. 256. 

• Used in measuiemeiit averages on p. 520. 

8 Type of Sterna deipii borso^ Bangs. 
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THAI>ASSET7S BBRQII EABODSAIABS, new subspeetes. 

Svhs^edfiG eharaeters .—Similar to TJudassma lergii cnskOm, but 
upper parte muck paler. 

Deserip&on. —Type, adult saale, No. 191382, U.S.N.M.; Fata 
Maud, near Solu Island, southern Philippine Islands, November 25, 
1903; Dr. B. A. Meams. Fordiead white; crown dull white, heavily 
spotted with fuscous black; an occipital crest of pointed feathers 
black, many of them slightly tipped with whitish; broad cervical 
collar white; rest of upper surface gray, between light mouse gray and 
light neutral gray; tail of the same color, but the feathers white on 
both webs basally, this on all but the middle pair occupying about 
two-thirds of their length; terminal portion of outermostrectrices aU 
but the very tip, and most extensively on outer web, dark quaker 
drab, rather Raucous; wings of same gray as back, the outer webs of 
secondaries darker, somewhat brownish, the primaries also darker, the 
outer quills fuscous black; inner webs of greater coverts and of most 
of secondaries, a narrow maigin on inner webs of inner primaries, a 
broad margin on inner webs of few outer primaries, and bases of 
aU, white; this white pattern extends on outermost primary over 
the inner half to two-tbirds or more of inner vane, and reaches 
nearly to the tip, leaving a broad band of fuscous black, about 4 to 6 
nun. wide next the shaft; on the second and third quills it is somewhat 
narrower, and ends in a wedge some 66 or 60 mm. from the tip of the 
feather; sides of head and neck, together with mtire lower parts, 
induding the linings of wings, white, but an ante-orbital spot, an 
orbital ring, and the post-ocular ares black, flecked with white. 

Measwremmts. —Wing, 303-527 (average, 316.9 mm.; tail, 137.5- 
168 (153.6); exposed culmen, 64-60.6 (57); tarsus, 25-28 (26.7)*. 
Wing, 335.® 

Geographicdl distnbviion .—^The southern and southeastern parte 
of the Philippine Islands. Recorded from the following islands. 
Ifindanao, Pata, Sulu, Tawi Tawi, islets off Sibutu, Siquijor,* Negros,* 
Cebu,* Bohol,* Leyte,* and Samar.* 

It is with considerable hesitation that I venture to name another 
subspecies in this much-divided species, but there seems to be no 
other satisfactory disposition to be made of the birds from the south¬ 
ern Philippine Mauds. They are clearly not referable to TkcHasseus 
hergii aistalus; and to place them under Thcdassms lergii feleca- 
noides is, on account of their very inferior size, almost as much out 
of the way. These Pbitippiae birds really combine the small size of 

X fioma of these spfiicihnflTis are in soicflwliat vom plmnage; ccmseqnently the real average tring 
BifiQt sbocOd he siligtitly gieater 

* IHoe frtm the 

» Onegpeeimep, measnred by Stresemann. 

♦ Neqpeeiniciis fflramii iedllr^ jntojtoeggtt»&erigi<]toZbdmiattaistfaflprobabIetormoTO 

hare. 
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Thalasseus hergn eristaiua with, the pale coloratioii of Thtdasseus iergii 
peleccmoides. The preseoat race seems to be confined to the southern 
Philippine Islands. 


Measvremmts of specmem of ThaUaBem hergii Mlo^mus. 









t 


Museum and No. 

Sex. 

Locality. 

Date. 

Collector. 

1 

. 

rposed 

men 

1 









e 






TRUl. 

mm. 

•mm. 

mm. 

M.C.Z. 41224 X. 

Male.... 

Ayala, Mindanao 
Island, Philippine 

Dec, 10,1887 

E. L. Moseley. 


167 

64 

26.5 



Islands. 







U.S.NJtf. 1919051.. 

...do. 

Zamboanga, MInda* 

Jan. 2^1904 

E. A. Meams. 

303 

140 

59 

27 



nao Island, Phil- 






U,S.N Jf. 1913821.. 

...do*... 


Nov. 25,1903 

.do..... 

325 

162 

60.5 

28 

TJ.S.N.M. 1918811.. 


TfilftTins.S 







Pemale. 

--- -do.8__ 

.do.. 

.do... 

822 

168 

67.6 

27 

1906731.. 

...do. 


Oct 23,1903 

.do......... 

327 

142 

56.5 

27 

U.SJJT.M. 1906721.. 

...do. 

.do........ 

.do. 


155 

55 

25 

M.C.Z.412251. 

...do. 

^ft.TnhoA.Tiflfft Minda¬ 
nao Philip- 

Nov. 2,1887 

E. L. Moseley. 


137.6 

56 

27.5 

U.S.N31.2008771.. 

...do. 

Tpine TfiiftTirtg 

Three islets ofl 

JazL 5,1906 

.... .do........ 

E. A. Meams. 



57 

28 

U.SJ^JI. 2008781., 

...do..... 

Sibatu Island, 
Philij^pine Islands. 

.do. 

313 

167 

57.6 

26 






THALASSEUS BERGH PELECAHOIDES (Kling). 

Sterna pelecanoides King, Sutv. Intertrop. and Western Coasts Anst., vol. 2,1827, 
p. 422 (AuatraJia: i. e., Torres Strait, northern Queensland). 

Sterm hergeri [sic] (“Lecht.” [lege ‘^Idclit.”]) Ramsay, Proc. Linn. Soc. New 
South Wales, 1878, p. 301 (based on ‘‘Gould, Bds. Aust. Handbook, II, 
p. 394, sp. 601”) (Torres Strait, northern Queensland). 

Svhspemjic ckaractere. —Similar to TJiaJasseus hergii TwIhdramuSy 
but decidedly larger. 

Meamremeffiis ,—^Wing, 323-355 (average, 337.6) mm.; tail, 130-161 
(147-7); exposed culmeu, 66.5-66.5 (61); tarsus, 24.5-30 (27.6).^ 
Wing, 325-361 (343.1).« 

Geographical dispilmUon. —^Tbe East India islands, Melanesia, and 
nortbeastern Australia. Eesident north to the Marshall Islands, 
Admiralty Islands, New Guinea,‘Gilolo Island, Celebes, Borneo, and 
the Natuna Islands; west to the southern Malay Peninsula and 
Sumatra; south to Java, Savu Island, the Aru Islands, Queensland, 
and the island of New Caledonia; and east to the New Hebrides and 
the Solomon Islands. 


1 Used in measnrement averages on p. 522. 

2 Type. 

» Wing tips sliglitly worn. 

* Eight specimens, from the East India islands. 

fi Twenty-nine specimens, firom the East India islands, the Admiralty Islands, and the Loolsiade 
Axchlpdago, measured by Stresemann. 
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NotwithataaLding its great geographical range, this form appears, 
from onr material, not to be divisible into further races. It is in 
color near The^seas hergii iergii, but is darker and also considerably 
smaller. 

The Sterna lergeri of Ramsay* is apparently a lapsvs cdHarm, or 
an emendation of Sterna iergii Lichtenstein,* but has for its basis 
the ThaJasseus crista^ of Gould,* which is the bird from Torres 
Strait. 

The specimens of this subspecies examined measure as follows: 

Meamarements of gpecmena of ThaUmem bergn peleeanoidea. 


Ifnseom and Ko. 






a 

W17 

Jnly 11,1909 
Ang. 30,1899 

W. Palmer.... 
W.L. Abbott. 

351 

323 

142 

158 

Ang. 28,1899 

.....do........ 

324 

161 

7nl7 11,1909 
jQly 2^1904 

W. Palmer.... 
W.Ii. Abbott. 

335 

336.5 

130 

160 

Ang. 3,1900 

m mmm .dO .... .... 

888 




THAI.ASSB0S raSGU BSdXaOSISlS (Teato). 

Sterna redirottrie ffaajsB, United States Exjdor. Kxped., vol, 8, 1848, p. 281, 
pi. 75, fig. 2 (Fiji Islands). 

Siibapee^ charadera. —Similar to ThdXasama lergii peleewnoidea, 
but upper parts paler in both adult and young. 

Meaaurementa. —^Wing, 332 mm.; tail, 147; exposed cuhnen, 61; 
tarsus, 26.5.® Wing, 342-362 (average, 349.8).* 

Geographical distribvlion. —^Polynesia. Resident north to the 
Phoenix Mauds; west to the Fiji Mands; south to the Tonga 
Islands and the Society Mands; and east to the Paumotu Islands 
and the Marquesas Islands. 

The type of this race, described by Peale,* is in Juvenal plumage, 
and has been mounted, but is still in a good state of preservation. 
Our material, however, is not alone sufficient for the recognition of 
ThaUtsaeua lergii rectiroairis; but Mr. Gr^ory M. Mathews assures 
me that, after iSgain examining the series available to him, he is 
stipDl conMent of its validi^ on the characters above ^ven. 


1 Pnc. Lbm. Soa New ^tEtb WiQes, 187S, p. 801. 

« Vers. BoqNL Zool. Mns. Berlin, 1823, p. 80. 

I Hiazidb. Birds Anst., -vol. 2,1865, p. 394. 

< TTsed is BieeeaseQMi:^ avecageB cm p. 523. 
ft Oxte specimeBQ, torn the Baoinotn Islaiu^ 

* SlvespeelmeaBs, firom tbe iFlii, Tonga, Union, and Society Islander zneasured by Stresemann. 
^ U. 8. Ezplor. ExpedL, toI 8,1848, p. 281, pL 75, fig. 2. 
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The specimens examined in the present connection measure as 
follows: 

I£eampeme/rit& of specimens of Thakssevs hergii recbbrostris. 


Museum and No. 

Sex. 

Loc^ty. 

Date. 

Collector. 

1 


i 

1' 

|- 






mm. 

mm. 

mm. 

mm. 

M.C.Z. 483021. 

Female. 

Mangareva I., Fan- 
motu Islands. 

Fiji Islands*. 

Feb. 1,1905 

H.B. Bigelow. 

332 

147 

61 

26.5 

U.S.N.M. 15697-... 

Juvenal. 


IT. S. Eaplor- 
ing Expedi- 

SSo. 

295 

121 

4a5 

26.5 


THALASSBUS BBRGn POUOCSRCUS (Gould). 

Sterm poliocerca Goxtlo, Froc. Zooh Soc. Lond., 1837, p, 26 (Tasmania). 

Sterna Novx-Hollandiss Puohbean, Rev. et Mag. Zool., 1850, p. 545 (Cuvier MS.) 
(Australia) (not Stephens). 

[Beleoanopusi nigripennis Bonapabte, Oomptes Rend. Acad. SdL., vol. 42, 1856, 
p. 772 (nom. nov, pro Sterna novae^lkendiae “Cuvier” [i. e., Pucheran]) 
(AustoJia*). 

IS^spee^ characters .—Similar to Thalasseus hergii pdecanoides, but 
avera^ng darker and slightly smaller. 

Measurements. —^Wing, 285-350 (average, 329.7) mm.; tail, 131- 
179 (156.9); exposed culmen, 55-66 (59.6); tarsus, 26.5-51 (27.9)/ 
Wing, 326-353 (342.1).« 

Geographical distribution .—Coasts of New South Weies, Victoria, 
and South Australia, south to Tasmania. 

Although this race is very close to Thalasseus bergii pdecanoHes, 
in both color and size, it is probably worth keeping separate on the 
characters given above. It is to be noted that the present form is 
darker, not lighter, than Thalasseus bergii pdecanoides, but is really 
somewhat smaller, as writers have commonly credited it with being. 
It is, however, paler than either Thalasseus bergii velox or Thalasseus 
bergii cristatus, as well as much smaller than the first mentioned. 
It is darker than Thalasseus bergii bergii, and, of course, decidedly 
smaller. 

The name commonly applied to this race, when it is differentiated 
from Thalasseus bergii bergii and Thalasseus bergii pdecanoides, is 
Sterna bergii poliocerca; and the subspecific term poliocerca is appar¬ 
ently correct, since Sterna ncyoashoUavdiae Stephens ® is, as Mr. G. M. 

I Used in measarements on p. 524. 

*Type. 

s Smss^^ecaTuypiti nigripennis Bonaparte is merely a sabsdtntenamelbratemanoiHzeTk)^ Piudieraxi 
It must have the same typo-locallty; and therefore Mr. Streseroann’s dagignaHiw of Tasmania as the lype* 
locality (Novit. Zool., vol. 21, Peb. 25,1914, p. 68), can not stand. 

* Nine specimens, from Australia and Tasmania. 

B Thirteen specimens, from southern Anstralia and Tasmania, measured by Stresemann. 

« Simin Nova HoUandia Stephens, Shaw»s Gen. Zool., vol. 13, pt. 1,1826, p. 161 (Australia), 
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i^lihbefWB has discoTered, properly applicable to the Australian form 
ot 8tei%q cmaeilieta. 

Detailed measuremeixts of spedmens examined axe as foUows: 

Mmmmenia ofspecmeta of Thakusetu hergu polioceraa. 


1 


Exposed ool- 
men. 

Tarsus. 


mvn. 

mm. 

mm. 


160 

63 

28 

384 

158 

59.5 

31 

310 

146 

59 

SO 

285 

168 

55 

27.6 

3^ 

173 

56 ! 

27 

320 

131 

43.5 

26.5 


131 

66 

27 

i 320 

142 

55 

26.5 

t 837 

179 

63 

27 

1 831 

165 

59.5 

27 


MuseomazidNo. 


Sex. 


XxHsaUty, 


Bate. 


Collector. 


716841.. 


M.O.Z.S7811...., 
M:.0. Z. 87821...., 
U.S.NJ£,2U896i. 

M.C.Z. 120181....I 


M.C. Z. 27589.... 
M. O.Z. 660541... 
M.G. Z.660S61... 
M, C. Z. 560561... 
M. C. Z. 560571... 


H^e... 


...do.... 
Male?-.. 

3?'emale. 


Female? 
Juvenal. I 


Xllawarra, New 

South WaleSj Aus¬ 

tralia. 

Tasmania.... 

.....do... 

Bass Strait, Victoria, 

Australia. 

MeLboume, Victoria, 
Australia. 
Tasmania....... 

Australia....... 

.do. 

.do. 

.....do.... 


W. Bobertson. 
.do..... 


J. McCoy. 


Jan. 3,1897 
July 80,1897 
Deo. 29,1896 
Feb. 7,1897 


M. J. Flood. 

.....do. 

,.•. .do...... 

.....do. 


THALASSEUS BEEOH GWENBOIENAE (Mafhews). 

Btema hergw, gwmdolerm Mathbws, Novit. Zool., vol. 18, January 31,1912, p, 
208 (Rockingham, Western Australia). 

Subspeevfic characters, —like Thalasseus lergii poliocercus and Thdr 
lasseus lergii pdecarundes, but decidedly lai^er, and with upper parts 
paler than either. 

Measuremerits.^ —^Wing, 343-377 (average, 360) mm. 

QeograpMcal distribution. —Coasts of western and northwestern 
Australia. Resident, south, to southwestern Western Australia, and 
north to the western part of the Northern Territory (Melville Island). 

This form 1 have not been able to examine, but ju<^ng from the 
descriptions and measurements given by ]\&. Mathews* and Mr. 
Stresemaim,’ it is a valid subspecies. Birds from Melville Island in 
the Northern Territory of Australia, though close iu geographical 
po^tioh to the range of Thcdasseus lergii peUcanoides, axe apparently 
much, nearer Thalasseus lergii gwendolenae, at least in so far as their 
me is concerned, and probably are best referred to the latter, as 
afaeady iadicated by Mr. Stresemann,* notwithstandiug their north¬ 
ern locidity, whidi is, as a matter of fact, not so very far beyond the 
northern part of Western Australia, whence come other examples of 
T’hcdasseus lergii, gwenddenae. The wings of five specimens from 
MelviQe Island, as ^ven by Mr. Stresemann, range firom 346 to 365 
mm., with an average of 357 Trim . 

1 Bsad in mefiaunmsDt ftvccages on p. 52S. 

* ap fidirWU St fiom Wcstam Ausfarffl^ mcMnrfld by atr fta«mAT>n 

*»«!«. Zool,, toL 18, Jan. n,lS12, p. SOS; BWs oj Aortrdio, wd. 3, pt. 8,8^ Sl^ IBB, p. 817. 

*Koiv& ZoeL,'^. a, Bob. 35. m4,p. SB. 
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TJialassous borgii IxjrRii. Ti. Thulassciu) bcrgii odwordBi. 0. Tlialosseiis borgiirecilrostrls. 

Tlialosseiis bcrgii tlmhussiniis. «. Thalassous bergii cristatus. 10. Thnlasseiis liergii x)Qlioo6rciis. 

Tlialossoiis borgli velox. 7. Tliolassous burgii halodramus. 11. Thalasseus bcrgii gwendolonae. 

Tliuluasous borgii bakeri. s. Thalassous l>ergii pclecauoido.s. 













THREE NEW SPECIES OF ANODONTITES PROM BRAZIL. 


By WnxiAM B. Maeshaix, 

Asnstant Ouratar, Dwieian of Marine Inoaiebratee, United Statee Na^onal Miueum, 


Among some BrazOian naiads recently sent to the United States 
National Mnseum for identification hy Dias da Rocha of Ceara, 
Brazil, were two species of Anodontites which appear to he new. 
They are from Ceara, BraziL They are not reprwented in the. 
Museum collection, nor in the collection of the Academy of Natural 
Sciences of Philadelphia, which I have examined, with the kind 
assistance of Dr. H. A. Pilsbry. I have been unable to find them 
described in the literature relating to the genus and have concluded 
that they belong to an undesciibed species. More recently, Mr. da 
Rocha has sent four additional valves of Anodontites from the same 
locality. Two of these bdong to typical mmoaus Lamarck, 

while the other two belong to a new species. 

The following descriptions and figures will serve to define .the 
three species; 

AHOSOHTriBS S&LMOIIB&. new qecta. 

Plate 67. 

Sh^ moderately thick, rounded in front, obtusely angular behind, 
wid^t just posterior to the beaks. Periostracum thin, with a dull 
polish, mark^ by obscure rays which are formed by a rofiSing of the 
peaiostracum itself. Entire surface of the diell marked by concentric 
impressed lines, which, in the earlier stages of growth are more regu¬ 
lar, stronger, and nearly evenly spaced, but which become ffunt 
and irr^ular as growth progresses. Periostracum light ydlowish 
olive, the rest stages indicated by dark lines, and the color gradually 
darkens from the beaks to the maagins. Posterior ridge rounded, 
but little elevated. Posterior dorsal area with a low rib running 
from the beak to a point above the posterior angle. Beaks eroded, 
salmon pink, and this color shows through the periostracum for some 
distance &om the beaks, showing that the material of the shdl itself 
is of this color. Naore beautiful salmon pink, the color deepest in 
the cavity of the beak, and becoming paler and more iridescent 
toward the maigins. Prismatic margin dull greenish, or whitish 
tinged with green. Surface of the nacre marked by innum^ble 
fine radiating lines which are part of the nacre or of the ^dl substwee. 
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Hmge line slightly arched and not making a sharp angle mth the 
anterior and posterior matins. Sinnlns small bnt very prominent 
and almost an equilateral triai^le. 

The type, Cat. No. 273688, U.S.N.M,, is a single valve, probably 
nearly adult, from Ceara, Brazil, and measures: Length, 66 mm.; 
breadth, 38 mm.; diameter, if both valves were present, would be 
24 mm. There is also a younger spedmen, whch measures: Length, 
39 mm.; breadth, 22 mm.; diameter, 14 mm. 

This spedes shows no close relationship to any described species. 
Its nearest relative is Anodordaies wymam Lea, but the two species 
differ in form, color of periostracum and nacre, and espedally in the 
color of the prismatic mai^n. The sinulus of vjymani is long and 
narrow, whole that of scHnumea is nearly an equilateral triangle. The 
hinge plate of wyrmm is shori, broad, and heavy; that of saUvumea 
is longer, narrower, and lighter. 

AlTODOimrES DAROCHAl. lUW qedM. *' 

Plate 68. 

Shell very thin and fragile, somewhat inflated, i^ularly rounded 
in front and angulately rounded behind, somewhat constricted just 
in front of the middle. Widest near the posterior end of the hing e 
line. Beak eroded, upper portion of each valve with numerous, 
obscure, evenly spaced, channeled lines. Periostracum thin, smooth, 
polished, greenish olive, with the rest periods indicated by a brownish 
line. Posterior ridge evenly rounded. Posterior dors^ area dark 
green with two darker green rays. Many other green rays oyer the 
entire surface which are widest and darkest posteriorly, while an¬ 
teriorly they are narrow and faint. 

Nacre hi^y iridescent, suffused with a lurid cast, marked by 
flne radiating lines in the texture of the shell. Channeled concentric 
lines of the outer surface showing throu^. Hinge line stra%ht, 
making abrupt an^es with the anterior and posterior maigins. 
Cavity of the beaks and vicinity of the sinulus diseased, and this 
disease obscures the character of the sinulus. 

The type, Cat. No. 273687, U.S.N.M., is a single valve from Ceara, 
Brazil. It is not yet fully adult. It measures: Length, 75 nun.; 
Inmdth, 45 mm.; diameter, if both valves were present, would be 
24 mm. 

It is named in honor of the donor, Mr. Dias da Bocha. 

A young specimen from tiie same place sent by Mr. da Bocha 
possibly belongs to this species, but has a bluish nacre and a light 
greenish periostracum. Avadm^Hes svauoms is tiie nearest relative 
of this aperies. The former is nearly truncate posteriorly, while the 
latter is somewhat nasute, and the two species differ in other respects, 
but it s poesibie that a huge series of specimens would show A. 
doTotdtai to be a variety of A. simtoatis. 
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ANODOITTITBS AUKORA» new species. 

Plate 69. 

Shell elongately subquadrate, regularly rounded in front, angularly 
rounded, but somewhat attenuated, posteriorly. Early shell with 
concentric, channeled lines, posterior dorsal area with evenly spaced, 
concentric, channeled lines which fade out just in front of the posterior 
ridge. Anteriorly the shell is nearly smooth. Posteriorly there is 
a succession of low, broad concentric ribs. Color brownish-olive, 
glossy, darkening anteriorly to light brown; posterior area very 
dark brown, almost blackish, the dark color here sharply differen¬ 
tiated from the lighter color of the rest of the shell; entire surface 
more or less marked with radiating brown lines varying in width and 
intensity; rest periods five, indicated by darker brownish lines. 

Nacre highly iridescent, with a lurid cast, marked by innumerable 
radiating straiae, which are in the texture of the shell. Cavity of the 
beak shallow. Upper portion of nacre, including the hinge line, 
blotched with lavender. Prismatic mai^in very narrow, bluish-white. 
Hinge line nearly straight, making an abrupt angle with the anterior 
margin of the shell, but scarcely any angle with the posterior margin. 

The type, Cat. No. 273689, U.S.N.M., consists of a single valve 
which measures: Length, 110 mm.; height, 86 mm.; diameter, if 
both valves were present, would be 34 mm. It and one other valve 
come from Ceara, Brazil. 

Superficially this species seems to be most nearly related to Ano^ 
dontites trapezialis Lamarck, but a careful study of form, nacre, 
color, and other characters shows a closer relationship to Ariodontites 
sinuosus Lamarck. AnodoniUes trapesialis narrows in front to such 
a degree as to give the shell a generally oblique appearance. The 
narrowing in A, aurora is much less, and hence the shell has a more 
quadrate form. The difference in the thickness of the two species 
is very great, trapesialis being much the thicker and much heavier. 
The nacre of trapesialis is dull, bluish-white while that of aurora is 
highly iridescent and has a lurid cast. In nacre A. aurora agrees 
in practically all respects with A, sinuosus. 

A. sinuosus has a generally pathologic appearance. The nacre is 
blotched with purplish-brown and the posterior portion of the shell 
is rudely constructed and looks like a ^‘bad job.’’ A. aurora has the 
purplish blotches on the nacre, but the posterior portion of the shell 
neatly finished. It is possible that A. sinuosus if grown to perfec¬ 
tion would possess the elongated form of A. aurora and that the 
latter would then prove to be a variety of the former. 

The name aurora is appropriate for the species because of the play 
of brilliant colors in the nacre. 

§1022®—Froc.N.M.vol,49*—15- 
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Anodontites salmonEA. 

For explanation of plate see page 527. 
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ANODONTITES DAROCHAI. 


For explanation of plate see page 528. 






U. S. NATIONAL MUSEUM 


PROCEEDINGS, VOL. 49 PL. 69 



Anodontites aurora 


For e;«planation of plate see page 529. 






AIT ACCOUNT OF THE CRUSTACEA COLLECTED BY THE 
WALKER EXPEDITION TO SANTA MARTA, COLOMBIA. 


By A. S. Peaese, 

Sonarary Ourator of Orustaeea, Urdvers&y of MvMgan. 


INTRODUCTION. 

The Crustacea of Colombia have been, studied now and th^, and 
some spedes have been described which are not hnown to occur 
elsewhere, but no one has ever visited the coirntry for the eatress 
purpose of studying its caxcinological fauna. It was with great 
pleasure, therefore, that the writer accepted an invitation to accom¬ 
pany the Walker Expedition, sent during the summer of 1913 by 
the Museum of Zoology, University of Michigan, to inves%ate the 
region about Santa Marta, on the southern shore of the Caribbean 
Sea. A general account of the country has been published dse^rhere 
(Pearse, '14). 

This part of South America offers an admirable variety of habitats. 
The map (fig. 1) gives the general features of the country. Along the 
coast there is a strip of desert about 7 miles wide, the flora of which 
consists largely of acacias and great cacti. Beyond tins the moun¬ 
tains rise abruptly to the snow peaks of the Sierras. From July 1 
to 26 the party made its headquarters on the Cincinnati Coffee Plan¬ 
tation, at an altitude of 4,500 feet, whence it was possible in a sin^e 
day to tramp to the top of San Lorenzo (8,300 feet) and return, or to 
go down to Minca (2,000 feet). The mountains were covered with a 
luxuriant forest and it rained every afternoon. From July 28 to 
August 4 we studied the fauna about “La Rosa," an irrigated tract 
of land in the midst of a desert, the aridity of which was rdieved 
somewhat by swift streams originating in the mountains above. 
From the desert we went to Fundacion, a village on the bank of a 
good-sized river which flowed rapidly over a sandy bottom. Here it 
w IS extremely hot and there was rain only twice during the two weeks 
of our stay. The surrounding coimtry was rather dry and sandy; 
the forest being less dense than in the mountains above. Two ,da 3 rs, 
August 22 and 23, were spent in the mangrove swamps along tiie 
Cienaga Ghande on Tasajera Isla. After that (August 25 to 30) head¬ 
quarters were made in Santa Marta and the slu^ish rivers in that 
vicinity were explored. A trip was also made to Gaira, a village 
down tile coast near the mouth of a river. 
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Throtigli the indulgence of the chief of the expedition the ■writer 
was able to devote his whole time to the collection and study of 
crustaceans, and, as a thorough search was made in each locality 
visited, the list of species is believed to be representative. My thanks 
are due to Dr. A. G. Ruthven, who led the expedition, and to Mir. F. 
M. Gaige, who completed the party. Both were constantly on the 
alert for crustaceans and helped very materially in securing speci¬ 
mens and notes. My thanks are also due to Miss Mary J. Bathbun, 
who read the manuscript of this paper, gave many valuable sugges¬ 
tions, and furnished photographs for the figures of tiie crabs appearing 
in this paper. 

ORTJSTAOEAN HABITATS. 

The crustaceans of Colombia live in a variety of habitats. The 
aquatic representatives may dwell in the cool s^t torrents on the 
tops of mountains, in the sluggish meandering streams of the low¬ 
lands, or among the luxuriant vegetation in the swamps. Terrestrial 
crustaceans may live in bromeliads, in the rough bark of trees, among 
fallen leaves, under logs, in rotting tree trunks, in the ground or on 
its surface. Some crabs and isopods are amphibious, wandering from 
land to water and back again as suits their convenience. The habi¬ 
tats in the •vicinity of Santa Marta may-be grouped under the fol¬ 
lowing headings: Ocean, mangrove swamps, streams, forest, desert. 

No attempt is made in this paper to consider the marine Crustacea, 
but it is impossible to study those of land or fresh water ■without dis¬ 
cussing many marine crabs, such as the Gecarcinidae, Ocypodidae, 
Grapridae, and Coenobitidae, which wander about on the banks of 
estuaries (?7m, Gecareimus), dimb among the mangroves (Sesarma), 
or migrate far inland along the banks of rivers {Cariisoma). 

The mangrove swamps along the Cienaga Grande swarmed -with 
fiddler crabs (Uca mordax and Z7. mmax), which live in holes in the 
mud among the thickly crowded aerial roots. Sesarmas (8. roberti) 
climbed about over the mangroves, dodging beneath roots or into 
their holes when disturbed. These mangrove crabs have a habitat 
which furnishes them an abundance of food, but they often fall a 
prey to the herons and raccoons, which are extremely common. 

The streams near Santa Marta are of two sorts: (1) Swift mountain 
torrents flowing over solid rock or bowlders, and (2) the slow-flowing 
rivers of the flat coun'try along the coast. The rapid-flo^wing moun¬ 
tain streams contain no proper crustacean fa^una, though the amphibi¬ 
ous (urabs, Psmdothelphasa, and isopod, PJiUoseia rMda, are often 
found there. Both these crustaceans are also of frequent occurrence 
on land at considerable distances from water. As soon as the streams 
lose the impetus of their descent &om the mountains, however, they 
are invaded by a horde of shrimps and prawns. The favorite resort 
of the strange Afya scdbra is among the collections of leaves and other 
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debris which catch on logs or sticks. Here they spread the nets on 
their claws and scrape up the orgamc sustenance which the STuround- 
ing water contains. Prawns, great and small, lurk under stones or 
logs or secrete themselves in the vegetation along the shores. 

Swamps supported an abundance of entondostracans, but with the 
exception of an occasional fresh-water crab guingue- 

dentaitus or T. dentalm)^ no higher Crustacea were fotmd. Ostracods 
crawled over the floating vegetation, copepods and cladocerans 
often swarmed in the water. Around the margins of swamps land 
crabs were often abundant, living in short burrows beneath logs. 

The rain forest had a greater variety of crustacean inhabitants 
than any other r^on. This was to be expected if the variety of 
habitats and the abimdance of food were considered. The most 
widely distributed genus was PhUoscHa, P. m^ida, being the most 
abundant species. This isopod was usually found in rather damp 
places—^under stones in brooks; along the edges of streams; on the 
ground under leaves, sticks, logs, or stones; in bromeliads; and on 
trees. When the foraging ants invaded the forest it could be seen 
fleeing over the ground or up the trunks of trees. P. waVceri and 
P. cuUhue were less abundant. They were found under logs or 
leaves. lAgyda incTvardscmae was veiy common and resembled 
PMloscia ni^da in its habits- The usual haimt of Ovharis brevispinis 
was xmder the scaly bark of a certain tree with an extremely rough 
trunk, though it was sometimes found on the ground under leaves or 
logs. Other species of isopods frequented rotten logs or the ground 
under fallen leaves. Minca ruibrnni was extremely abundant in 
such situations. The for^t crabs in the region about Santa Marta 
were Ps&ud&Ohdphusa pearsei and P. dama, which were common 
everywhere at the Cmcionati Coffee Plantation—^under logs far from 
water, in streams, walking over the ground during showers. 

In -the desert along the coast there were no characteristic crustar- 
ceans except GoenobUa diogenes which wandered about among the 
sparse vegetation in rocky situations. Nevertheless, there were a 
number of crustaceans in the desert. Along the streams where the 
forest crept down into the lowlands some characteristic species 
from above were found (JPMhscia cidd>rae, Cubans hrevispinis, etc.). 
Some crabs (IHcTiodax^fylus demiatus, T. pictus, T, qainquedevdatus) 
which were not met in the forest at higher altitudes were also found 
along these streams. In the water itself there were the shrimps and 
prawns characteristic of larger streams. 

ESaiABKS ON THE ETOLOGY OP CRUSTACEA. 

It is interesting to observe how in their habits different types of 
animals cling to racial traditions. Many of the Amphibia, such as 
the toads and tree frogs, are truly terrestrial, yet most of them go 
back to the water during the breeding season. On the other hand. 
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the ReptiKa all breed on land; even the marine turtles and sea snakes 
which spend their lives in the open ocean come back to the shore to 
lay their eggs. Among invertebrates representatives of but two 
phyla have taken generally to terrestrial habitats—the arthropods 
and the moHusks, both provided with a strong exoskeleton. In the 
Arthropoda the Crustacea hold a position like the Amphibia among 
the vertebrates, for they are in the midst of a transition from aquatic 
to terrestrial habitats. In fact this class shows every gradation in 
mode of life—amarine, fresh-water, terrestrial, arboreal. Everything 
indicates that crustaceans had their origin in the ocean and subse¬ 
quently invaded other habitats. What are the factors, then, which 
have been influential in enabling these animals to take up new 
modes of existence or have prevented them from doing so ? How 
have they left the ocean and become adjusted to new habitats ? 

Crustaceans have two peculiarities which are of considerable eco¬ 
logical importance. They carry their eggs about with them so that 
the distribution of the various species is not closely limited by breed¬ 
ing conditions, as is the case vrith many animals which deposit eggs; 
as, for example, insects whoseTarvae require particular food plants, 
fishes which can nest only on certain kin& of bottom, etc. Further¬ 
more, the class as a whole is strongly committed structurally to 
respiration by means of gills and this fact has apparently offered the 
most serious obstacle to the invasion of the land. 

The lessened salinity of fresh water has apparently not been 
important in limiting crustaceans in their migration in streams, 
swamps, or lakes. Several orders are now confined almost exclusively 
to fresh water. Yet some species which live on land or in fresh 
water always go back to the ocean to breed {CoeTtoWa, Birgus). 
On the other hand, there are many which pass their whole life cycle 
away from the sea (many Entomostraca, Isopoda, Potamonidae, 
Potamobiidae). 

The food habits of Crustacea permit them to live almost every¬ 
where. Most species are omnivorous, and they frequently do much 
good as scavengers. If feedmg habits alone were considered, it 
would seem remarkable that more crustaceans have not left the 
ocean. 

Admirable protection is afforded by the exoskeleton which not 
only serves as an armor but prevents desiccation. Most species lurk 
in holes or crevices during the day and are active at night. Those 
which feed in daylight have very keen vision and are quick to react 
to any moving object, retreating to some appropriate hiding place 
when threatened with danger. 

In changing from salt to fresh water or from water to land respi¬ 
ration must undergo marked changes, and this process is therefore 
of great importance in considering the ecology of Crustacea. The 
simpler crustaceans breathe through the general body surface but 
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the Malacostraca hare generally developed special gills in branchial 
chambers on the thorax or in connection with the appendages. The 
Crustacea have clung to the gills with great tenacity and instead of 
acquiring some other method of respiration have in many cases 
evolved elaborate accessory structures to facilitate the proper 
operation of the gUls, as in Oalappa, Emeriia, etc. It is interesting 
to note that none of the primitive crustaceans have become terrestrial. 
Those which have taken up their abode on land have usually been 
able to do so through the further modification of already specialized 
respiratory organs. Some terrestrial Malacostraca fill the branchial 
cavity with water before going on land, others have labyrinthine 
cavities which serve as lungs developed from the walls of the Wanchial 
chambers (Birgus, ThalassiTia); the land amphipods have lost the 
thoracic appendicular gills and breathe through the general body 
surface; the isopods breathe through their flattened pleopods and 
some have even developed tracheal tubes like those of insects on 
these appendages. It would have made a great difference in the 
racial history of the Crustacea if they had hit upon tracheae early, 
instead of recently in one of the groups already adjusted to a terres¬ 
trial existence. Here as everywhere in the course of organic evolution 
success has brought its penalty. Branchial respiration made crusta¬ 
ceans so successful in aquatic habitats that the race got in a rut and 
became so set that it could not easily adjust itself to land. This 
limits crustaceans to water or to moist situations; comparatively 
few have been able to adjust their respiratory processes so as to take 
their oxygen directly from the air. They axe also thus exposed to 
the dangers which accompany the fouling or drying up of water. 

In their reproductive activities the Crustacea have one peculiarity, 
which has already been mentioned, the habit of carrying the eggs 
and young during part of their development. This, wilh the fact 
that most e^ or embryos within the eggshdl are quite resistant to 
desdcation, makes possible adjustment of reproductive habits to 
fre^ water or land. The prawns in fresh water (Ma^olrackium) 
differ little from their relatives m the ocean, {Pdla&non). Many 
fresh-water crustaceans, however, carry the young longer than 
marine species of the same type (Astaeidae), and in some the young 
leave the parent in practically the adult form (Potamonidae). Yet 
some of the most truly terrestrial species go back to the ocean to 
hatdi their larvae {CoenoUta, Birgus). When we consider the 
remarkable powras which the eggs of many marsh and pool inhabiting 
species have of resistiTig extreme temperature and dessication 
(Branchipus, Biaptonius, Cypris), it seems strange that no entomos- 
tracans live on land. In general there appears to be nothing about 
the reproductive activities of Crustacea which would prevent ready 
adjustment to land habitats. 
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. Tho beiaYior of crustaceaiis is sucli that life in any sort of a habitat 
might be possible. As a mle the reactions of diflEerent species are 
rather stereotyped and are suited to a particular habitat. Those 
species which are closely related taxonomically may have widely 
different types of behavior. Fiddler crabs are diurnal, while Ocypode 
hunts at night, yet both live in burrows along the seashore and have 
dose systematic relationship. Isopods live in burrows in wood, 
ding to aquatic vegetation, run over the ground, live as parasites, 
or have other habitats, each involving a different set of reactions. 
Balanus and Polyom/x both get their food by net fishing, yet one is a 
Curiped and the other a Porcellanid. The behavior of crustaceans 
shows great specificity in rdation to particular habitats which 
indicates that the dass as a whole is plastic and has been able to 
become adjusted to a great variety of conditions. 

SiimmariziDg the last few paragraphs, it may be said that respira¬ 
tion appears to be the chief factor which has kept crustaceans in 
aquatic habitats. Reproduction, salmity of water, protection, food, 
Sad behavior may also be of more or less importance but their 
influence is, as a rule, distinctly secondary. 

The next point to be considered is the routes which crustaceans 
have followed in their migration from the ocean to other regions. 
I think we may assume three such highways; (1) Through the rivers 
to the land, (2) from ocean directly to land, (3) from marshes to 
swamp habitats in fresh water. 

At the mouths of rivers there is a mingling of fresh and salt water 
and a variety of crustaceans live there, some wandering from sea to 
river and back. The prawns, so characteristic of the rivers in the 
Tropics, doubtless came originally from the ocean, for .they are 
closdy rdated to marine species; in fact, some species now live in 
both places. The crayfishes and river crabs probably followed the 
same route. Cardisoma stfll remains near the mouths of rivers, but 
other genera of river crabs {Trickodactylus, etc.) never enter the 
ocean and are found far inland. The prawns and shrimps never 
wander from rivers over the land, but crayfishes commonly do so 
and some live in holes far from water. Some crabs pass most of their 
time on land even when they are carrying e^ (JPseudothelpTiusa). 

Along the ocean there are many crabs, isopods, and amphipods 
which feed between the tide marks {Ohiridotea) or above {OrcheslAa, 
Uca, Ocypode, etc.), or even climb shrubs or trees in search of food 
(Sesarma), yet aU of them remain near the seashore. Doubtless 
the terrestrial hermit crabs {Birgvs and Coemlnta) started in this 
way, but now do not return to the ocean except to breed. Caiman 
('ll) points out that the more primitive land isopods are foimd 
nearer the sea and most of the terrestrial representatives of that 
group appear to have taken their way from sea directly to land. The 
terr^trial amphipods (jOrchestia, TaMtrvs) took the same route. 
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Along iihe marsh-to-swamp-to-land route a number of crustaceans 
bare traveled. Most entomostracans in fresh water probably came 
this way but have never attained as far as the land. Possibly some 
shrimps {Palaemonetes) and crabs (Tnehadaetyhis) have also taken 
this route, the latter reaching the land. 

The seclusive habits of crustaceans have been a great hdp to them 
in their landwaard migration. Most terrestrial species are burrowers 
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or live under leaves or fallen logs duxiiig the day* They are thus 
better protected from their predaceous enemies and are less exposed 
to dessication. Starting on the wet beaches along the shores of the 
ocean or of rivers, there has been a gradual migration to damp places 
under stumps, stones, and leaves, and from such situations even to 
arboreal habitats, under bark or among foliage. In figure 2 the 
chief routes of travel are shown. 
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In Colombia there is a gradual decrease in the number of species 
of crustaceans in going from the shore inland. In the present paper 
14 species are recorded from Santa Marta on the coast, 16 at Funda- 
cion in the low country a little way back, 10 at Kosa,'' which 
is about 7 miles from Santa Marta, 12 at the Cincinnati Coffee Plan¬ 
tation at an altitude of 4,500 feet, and 4 (all isopods) on San Lorenzo 
(a mountain which reacheis an altitude of 8,300 feet). The distri¬ 
bution of species in local habitats was as follows: 

Forest, 15—on ground, 12; under logs, 10; near streams, 9; in 
trees, 3; in bromeliads, 2. 

Streams, 12—larger rivers, 8; moxintain brooks, 5 (7); in pools in 
brooks, 6. 

Swamp, 11—^in puddles, 8; open water, 5; land about margin, 2. 

Desert, 1— (Ooerbohita), 

GEOGRAPmOAL AFFINITIES OP THE CRUSTACEANS OF THE SANTA 

MARTA REGION. 

Of the Entomostraca collected, five of the dadocerans and the 
ostracod are species which have previously been taken in the south¬ 
eastern United States. They will doubtless be found to have a wide 
distribution when their range is known. Diaptomus marsTii has been 
recorded from Guatemala and Panama. Cyclops leueTcarti and 
Macrothrix laticomis are cosmopolitan. 

The shrimps and prawns are for the most part species which range 
from the southern United States to Brazil. Peneus hrasiliensis 
ranges north to Massachusetts, and Atya scdbra is found in Africa. 
Goenolita diogenes occurs in the West Indies, Africa, and some of the 
Pacific Island. 

Two genera of land crabs (Potamonidae) were collected near 
Santa Marta. Of the three species of Trichodactylus, two range east 
and south to Brazil, the other northwest to Nicaragua. The four 
species of Pseudothelphusa described by Miss Rathbim are related to 
species which are found south and west. The different species 
therefore have relations in every direction. The marine crabs are 
all species which have a wide range on the Atlantic coast of both 
Americas, some even extending to Africa and other continents. 

The isopods which are not new range through Central America 
and the West Indies, one extending to Bermuda and the Mediter¬ 
ranean. Doubtless many of them reach farther to the south, but 
their distribution in that direction is unknown. 

The crustaceans treated in this paper add nothing of great impor¬ 
tance to what is known concerning the distribution of the carcino- 
logical fauna of South America and the West Indies. The land 
crabs mostly range southward, the entomostracans and isopods north¬ 
ward, but the latter premise may be found to be erroneous when the 



540, PROCEEDINGS OF TEE NATIONAL MUSEUM. vol.49. 

central and western parts of South. America are better known. No 
amphipods were foimd, although a careful search was made in every 
locality visited. No Entomostraca were found at the Cincinnati 
Coffee Plantation. This was doubtless due to the fact that there 
was very little swampy land or standing water. 

LIST OF SPECIES. 

COPEPODA. 

DIAPTOMUS MAnsm Juday. 

Quite common in a Birge-net collection from some pools at the 
edge of a marsh at Pundacion, August 15. Previously recorded from 
Guatemala and Panama (Marsh, ’13). 

ACARTIA TONSA Dana. 

Collected at surface of Cienaga Grande at Tasajera Isla in a tow 
net at 9 o’clock in the evening on August 22. Previous records from 
Australia, South Pacific, and Massachusetts. 

CYCLOPS LEUCKARTI Claus, var. EDAZ Forbes. 

A common species on the lowlands. Collected in Birge-net as 
follows: Artificial pond, Pundacion, August 9, 11; pools along rail¬ 
road, Pundacion, August 11; swamp, La Rosa, July 31; pools along 
railroad, Santa Marta, August 29; pool covered with duckweed in 
bed of Gaira River, Gaira, August 27; marsh, Gaira, August 27. 
Cosmopolitan. 

CLADOCERA. 

MOINODAPHIUA MACLEAYU Sars. 

In swamps, at Pimdacion, August 11, and at Gaira, August 27. 
Previously reported from Louisiana. 

EUKYALONA OCCIDENTALIS Sars. 

In pools at edge of swamp, Pundacion, August 15. Previously 
reported from Florida, Texas, and Arkansas. 

ALOEELLA EARTTA (Klnc). 

In pools at edge of marsh, Pundacion, August 15. Previously 
reported from Louisiana, Texas, and Arkansas. 

MOmA BRACHZATA Juiine. 

Abundant in an artificial pool, Pundacion, August 9. Previously 
reported from Wisconsin, Nebraska, and Missouri. 

MACROTHB2X LATlCOmiS (Juxine). 

In the marsh at Pundacion, August 11, and in pools along the 
railroad at Santa Marta, August 29. Cosmopolitan. 
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FSEUDOSIDA BIDEIITATA Htarick. 

In pools at border of swamp, Fundacion, August 15. Previously 
reported from southern United States. 

OSTRACODA. 

PASACZPBIS FESELEOAKS Henicilc. 

Common among roots of floating plants in a swamp near “La. 
Rosa” on July 30; in a imTui-filled pool in the woods near the 
same place, August 2; and in the marsh at Fundacion, August 11, 
among floating aquatic vegetation. My thanks are due to Mr.. 
R. W. Sharpe for the identification of this species, which was origin¬ 
ally described from Alabama. 

ISOPODA. 


TTIfOS LATREILXI Audotiin and Savigny. 

A single specimen was captured on the sandy ocean beach at 
Santa Marta. Range: Odessa, Tunis, Algeria, Bermudas, Florida, 
and (now) Colombia. 

FHILOSCU. CULEBRAE Mooie. 


Below the Cincinnati Coffee Plantation this species was abindant 
under leaves and logs in the forest down as far as Minca. It was 
also found in smaller numbers at “La Rosa,” where five specimens 
were taken in a cane fidd and one in the bark of a rough-trunked 
tree. 

This spedes has previously _ 

been repoiiied only from 

Porto Rico (Moore, ’01). \ 

The uropods were broken off 

the type-specimens, hence t 

are shown here (fig. 3). H / 

PHILOSCIA WALKBRI, new spedes. "if 

Cotypes.—C&i. No. 46931, '' 

Museum of Zoology, Univer- — ^PHOOSCIACOmBIUJS. XiEFTTTHOFOSAHDTBUS^. 

sityof Michigan. Cat. No. 

47949, U.S.N.M. Collected at the top of San Lorenzo, Sierra Nevada 
de Santa Marta, Colombia, 8,300 feet elevation, rmder stones in grass, 
by F. M. Gaige, July 10,1913. Orig. No. 130. 

Body very slender; 4 by 1.1 mm. Head nearly one and one-half 
times as long as broad; front somewhat recurved between sides and 
middle; sides and posterior margin roimded. First segment of thorax 
little longer than those following, its anterior margin curved, the 


posterior margin nearly straight; anterior angles roimded and pro¬ 
jecting laterally somewhat beyond the sides of the, head. Next six 
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segments about equal in length; last three with posterolateral angles 
produced but rounded, angles of last reaching to end of third abdom¬ 
inal segment. First three abdominal segments about equal in 
length and shorter than either the foxirth or fifth; lateral parts of the 
first concealed by the last thoracic segment, Telson short, about 
as long as preceding segment, apex triangular, rounded at tip. 
Eyes rather smalj, with 10 facets. Second antenna extending to 
end of third thoracic segment, spinulose; first segment short, second 



and third subequal in length; fourth one-fourth longer than third; 
fifth one-third longer than fourth; flagellum 3-segmented, without 
the slender terminal seta about as long as preceding segment. Man¬ 
dible with 4-toothed tip; below tip are two plumose setae; lower 
down a brush; no palp. First maxilla with inner plate armed with 
two plumose processes; outer plate with eight curved spines. 

slightly increasing in length from before backward. Uropods 
with basal segment broad; outer ramus one-third longer than inner 
one, tapering; inner ramus broad, oval (fig. 4). 

Color, deep brown; a broad white band across the anterior margin 
of each thoracic segment (these bands give the isopod a striped 
appearance); a patch of irr^ular longitudinal bands extends back 
from the anterior band on each side of the thorado segments; head 
with many small elongated white markings. Ventral surface white. 
Legs white, mottled with delicate brown markings. 

This species was fairly common under stones, grass, and logs, and 
in bromeliads at the top of San Lorenzo (8,300 feet) on July 19 and 
23. Two specimens were also taken in the forest below at an alti¬ 
tude of about 4,600 feet. 

PHiLoscu xurmA men. 

This was an abundant species in the forest from “La Rosa” 
(£g, 1) to the top of San Lorenzo. It was usually found on the 
ground among leaves or under logs but was also taken on tree trunks, 
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in brooks, and in bromeliads. At the top of San Loronzo it was 
found in the ground under leaves and in a little brook that started 
there. Those taken at high altitudes are darker in color in alcohol. 

IBPTOTRICHUS GRAITUIATUS Kidiaidsoiu 

Thirty specimens of this interesting isopod were collected—under 
some bricks in the patio of our house in Santa Marta; in a log in 
an ant^s nest and under leaves in the forest at Fundacion; under 
the bark of a rough tree near ‘‘La Eosa.'' It has previously been 
reported only from the Bermudas, where it was found in dead coral. 

CIJBAIUS CmCTA (DckUius)? 

A small specimen, probably referable to this species, was taken in 
the forest under leaves on the ground near the CSnciimati Coffee 
Plantation. Previously recorded from Layon, West Indies. 

CUBAmS BREVISPmiS, new spedea. 

Holotype. —Cat. No. 45981, Musetun of Zoology, University of 
MicTiigfl.n. Collected on trail above Minca, Sierra Nevada de Santa 
Marta, Colombia, 2,200 feet elevation, by A. S. Peaise, July 15,1913. 
Orig. No. 91. 

Paratypes. —Cat. No. 47944, U.S.NJJ. 

Body contractile, capable of being rolled into a bail; dorsal surface 
covered with strong spines; color brown with a narrow bom-colored 



margin along tbe lateral and posterior borders of all free somites, 
and with some irregular white spots. Length 9, width 4.3 Ttim. 

Head wider than long; front stoaight; anterolateral angles rounded. 
A transverse row of four small spines in front; six larger spines be¬ 
hind. Eyes small, rounded, with 16 facets. First antenna small and 
inconspicuous; second having flagellum composed of two articles, the 
second of which is twice as long as the first (fig. 5). 
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First thoiade segment with lateral parts large and laminar; ante¬ 
rior and posterior angles rounded; dorsal surface of epimera concaye; 
bearing 29 spines. Near to the anterior margin are two large spines 
followed by a dear space, then two smaller spines and a single median 
spine projecting beyond the posterior border of the segment. . On 
either side of the last are two other spines of similar size. The remain¬ 
ing spines are on the sides of the segment but do not come from the 
epunera. Each of the following sb: segments has 17 spines: eight 
across the anterior borders, three near the middle of the posterior 
border, two on either side of the posterior border (the inner one 
smafler), and two beyond all the others near the epimera on either 
side. All thoradc epimera produced and flattened, rectangular with 
rounded mngles. Coxopodites distinct on flrst and.second segments, 
tapering with rounded tips. 

First somite of abdomen barely visible; second segment short, 
covered laterally by last thoradc somite, unarmed; third, fourth, and 
fifth somites each with a single stout median spine; sixth somite with 
a pair of lateral spines near base. Uropoda rather slender; outer 
rami snialL, reaching halfway to posterior majgin; inner rami minute 
only reaching a littile beyond the median constriction in the sixth 
abdominal somite. 

The -usual haunt of this little isopod was beneath the scales of a 
tree with extremdy rough bark^ Once two specimens were found 
-under some stones in a dry creek bed. It was found at Fundadon, 
La Eosa, and below the Cincinnati Coffee Plantation. 

CUBABIS GIOAS Mien. 

Nine specimens were collected under stones at Fundadon. The 
color of this spejaes is rather striking. There is a salmon-colored 
band along each side of the body, extending through all the thoradc 
epimera; dorsum -mth the usual lateral markings; distal half of -uro¬ 
poda salmon-colored. The eoxopodite of the flrst somite is free for 
one-third of its length and does not reach as far back as the epi- 
merite. There is a well-devdoped eoxopodite on the second somite. 
Previoudy reported from Nicaragua. 

MINCA, ne-w genus. 

First pair of antennae minute, triarticulate. Second pair of an¬ 
tennae short; flagellum biarticulate. Eyes small, composite. First 
maxilla -with two plumose processes. Krst three thoracic somites 
-with coxopodites dis-tinct from epimera. Terminal abdominal seg¬ 
ment triangular. Uropoda vary broad and flat, extending beyond 
tip of abdomen; basal segment large; entire, tetragonal; outer ramus 
minute, inserted near centm: of dorsal surface of basal segment; inner 
branch small, linear, not reaching to tip of basal artide. 

Type of germs. — Hmca, ruffmsjd Pearse. 
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This genus differs from the others in the family ArmadHUdidae, 
(Oubaris, PseicdarmadiUo) in (1) the shape of the telson, (2) the 



Fig. 6.—Minca. bttehvenl a^, sibst antesna; a\ second j^ntenna; e, yentbal subface of vissb 

ZHBEB EPIMEBA; EIBST MAXILLA; fllS, SECOND MAXULA; mpj MAXILUFED; t, sblson; u, tjbopod. 


structure of the uropoda, and (3) the presence of free coxopodites 
on three somites. It is named for a station at the base of the foot¬ 
hills near Santa Marta. 

81022'’—Proc.N.M.vol.4&—16——36 
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MINCA RDTHVKNl. new spedes. 

Ootype .— Cat. No. 45949, Museum of Zoology, University of Michi¬ 
gan. Cat. No. 47946, U.S.N.M. Collected xmder logs on Cincumati 
Coffee Plantation, Sierra Nevada de Santa Marta, Colombia, 4,600 
feet elevation, July 17, 1913. Orig. No. 111. 

Body finely tuWcTilate, pubescent toward posterior end; length 
16 mm., width, 7.4 mm. Head not produced into lobes; very short, 
less -than one-third first thoracic segment; more than four times 
wider than long. Eyes small oval, with about 12 facets, dose to 
lateral margins. First pair of antennae inconspicuous; second pair 
with the basal segment short, second artide two and a half times ais 
long as first; third one-fifth shorter than second; fourth nearly twice 
third and subequal to fifth; flagellum 2-segmented, with the second 
s^ment slightly longer. First maxilla with two plumose processes. 

First thoracic somite longer than any other, twice as long as sec¬ 
ond, which is subequal to the six following. Coxopodites distinct on 
the first three segments; on the first in the form of a long carina 
extending the whole length of the segment but diverging more poste¬ 
riorly; on the second and third as short triangular processes. 

Abdomen composed of six somites; first two covered laterally by 
last thoradc segment. First five somites about equal in length when 
measured on median line. Terminal segment triangular, obtuse, 
pointed; posterolateral maj^ins slightly concave. Basal segment of 
uropoda laminar, tetragonal, extending beyond tip of terminal seg¬ 
ment; external ramus minute, conical, inserted near center of dorsal 
surface of basal segment; inner ramus linear, acute, reaching beyond 
tip of sixth abdominal segment and equaling basal segment (:^. 6). 

Color chocolate-brown with median spots and lateral yeUowish- 
white markings, as diown; often the epimera on thorax have white 
spots. 

One hundred and eighty-one specimens were collected. This spe- 
' des was abundant under logs on and about the Cincinnati Coffee 
Plantation. The contents of the stomachs of several individuals 
were examined through a compound miaroscope. The food con¬ 
sisted of minute bits of rotten wood and some vascular plant tissue. 

SPHAEROlSdSCTJS GAZGSI, new spedes. 

Eolo6ype.—(i&t. No. 46908, Museum of Zoology, University of 
Michigan. Paraiype. —Cat. No. 47946, U.S.N.M. Collected in high¬ 
est timber on San Lorenzo, Sierra Nevada de Santa Marta, Colombia, 
7,800 feet elevation, imder leaves in ground, July 23, 1913. Orig. 
No. 161. 

Body oblong, convex, contour rounded posteriorly; contractile 
into a somewhat flattened ball; length 4.4 mm., width 1.8 Tmifi. Head 
set in first thoracic segment; front sinuous, with a sli^t concavity 
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on either sidej lateral angles prominent. Eyes small, Tvith 14 facets. 
Second antenna rohnst, "with 3-s^mented flageUtun; covered with 
many minute setae; nltinaate s^ment nearly as long as the two pre¬ 
ceding together, terminal seta very long. First maxilla with two 
plumose processes (fig. 7.) 

First s^ment of thorax not twice as long as head, with two 
transverse rows of large tuherdes; longer than other s^ments, each 
of which has a row of tuherdes along its posterior margin. Coxopo- 
dites not distinct. First two abdominal segments without epimera; 
epimera of succeeding segments continuing contour of body. Ter¬ 
minal segment nearly twice as broad as long, d%htly concave on 
posterolateral margins; tip rounded. Uropoda with basal s^ments 
square but deeply notched on posterior border near median angle; 
external rami longer than basal segment, inner rami extending to 
middle of outer. 



SYo. 7.—SFOAEBomscnsoijaia. a, aittsnna; mi, fzbsv maxilla; vfi, second maxilla; mp, maxultped 

U, XTBOFOD. 


Color, reddidi-brown with irr^ular bilaterally symmetrical mark¬ 
ings of ydlowish-white. 

Seven specimens were taken in the highest timber on San Lorenzo, 
at an altitude of about 7,800 feet, in the ground under leaves, by Mr. 
F. M. Gaige, on July 23. 

SPHASROIUSCUS COlOMBISnsiS, luv qiedes. 

Eohtype. —Cat. No. 45957, Museum of Zoology, University of 
Michigan. Pamiiype. —Cat. No. 47947, U.S.N.M. Collected under 
leaves and logs in forest south of Cincinnati Coffee Plantation, Sierra 
Nevada de Santa Marta, Colombia, 4,800 feet, by A. S. Pearse, July 
12,1913. Grig. No. 82. 

Body oblong, very convex, contractile into a ball; length 16 mm., 
width 5.8 mm. Dorsal surface marked with very minute pearly 
granules arranged in irr^ular anastomosing lines. Head set in first 
thoracic s^ment; front nearly straight; epistoma rhomboidal. 
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Eyes SEoalL MageUum of second antenna S'-s^xaented. Inner lobe 
of first maxilliped armed with two pltunose processes (%. 8). 

. First thoracic s^ment twice as long as head, and longer than any 
other s^ment. Coxopodites not distinct. First abdominal s^ment 
with lateral parts concealed; second without epimera but not con¬ 
cealed; the epimera of the next three s^ments continuing the general 



contour of tibe lateral margin. Telson broadly triangular, twice as 
broad as long, obtuse, sh^tly concave on posterolateral maigins. 
Basal s^ments of uropoda large, square, with a notch at the medio- 
distal angle for the exopodite, which extends downward. The internal 
ramus of the uropoda slender, reaching about as far as outer ramus, 
longer thm basal s^ment. 

Color, brown, .with paired lateral areas which contain irregular 
ydlowish-white lines. 
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This isopod wSpS foimd xinder stones and logs ia the forest about 
the Oiaoumati Coffee Flautatiou, but was not oommoiu Females 
carrying young were collected on July 3 and 12. 

UOTDA SICHAfiDSONAB, new spedes. 

Ooiype. —Oat. No. 46721, Museum of Zoology, Unirersity of Michi¬ 
gan. Cat. No. 47948, U.S.N.M. Collected at Cmciimati Coffee 
Plantation, Sierra Nevada de Santa Marta, Colombia, 3,800 feet ele¬ 
vation, by A. S. Pearse, July 3, 1913. Orig. No. 18. 

Body oblorg-ovate, nearly three times as long as wide, 6.5 by 18.3 
mm. Specimens measured vary in length from 13.3 to 18.3 mm. 



Fig. 9.—Lxgtda bxghasdsonaib. a, an!Fenna; e, copulatoet obgan; I, fiest leg of hale; n, mss 

haezlla; mp , haxiltjped. 


Color, mostly gray with a broad light band at the sides of the thorax; 
sometimes a few white spots along the posterior borders of thoracic 
segments; usually a broad rather indistinct darker band along median 
dorsal line. Uropoda 6.2+ mm. long (broken), slender. Dorsal 
surface of body smooth with a few scattered minute hairs. Head 
twice as wide as long, 4 by 1.7 mm.; anterior margin arcuate. Eyes 
elliptical; truncate on median margin; space between eyes in front 
more than greatest diameter of one eye; length of one eye, 1.2 mm. 
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First pair of antexmae small and mcoospictioxis. Second pair of 
antennsie witb. first two s^ments short and subequal; third segment 
hardly as long as first two combined; fourth segment twice as long 
as third; fifth one-third longer than fourth; fiagellnm contains about 
20 segments, and reaches to end of fourth thoracic segment. MasdUi- 
ped has a palp of five articles (fig. 9). 

Segments of thorax subequal, with lateral margins smooth. 
Epimera coalesced with s^ments, usually lifter in color than terga. 
AH six s^meats of abdomen distinct; the first two shorter than the 
three following and with their lateral parts covered by seventh 
thoracic s^ment; third, foxurth, and fifth s^ments successively 
larger. Sixth or last abdominal segment with lateral margins par¬ 
allel; posterior margin not produced but somewhat arcuate. Abdo¬ 
men narrower than thorax. 

First pair of legs in male deader, with ventral border of merus 
findy serrate. Copulatoiy appendage of male slender, linear, and 
nearly straight. All 1^ ambulatory; with birmguiculate dactyli. 
This species resembles L. haudiniana, but the first 1^ of the male 
lack the armature characteristic of that species. 

It was abundant in the forest from above Miuca to the top of San 
Lorenzo. It lives in damp places, under leaves, logs, and stones, 
and was often fotmd m brooks. Females carrying young were taken 
on July 15, 18, and 25. 

PROBOFYRXJS BlTHTinS Ridiaidson. 

A feniale of this species was found in the branchial chamber of a 
MiicrolrcKhum olfersii (Wiegmann) collected July 29 in a stream 
near “La Kosa.” 

DECAPODA. 

MACROBRACarUM OLTERSQ (Wlegmaon). 

This spedes was very common in the streanas near “La Rosa” 
(fig. 1), in the Manzanares River at Santa Marta, and in the Qaira 
River. On July 29 and 31 and on August 1 large (54, 45.5, 46.3, 
42.5, 47, 66.7 mm.) females carrying e^ were taken in the rivers 
and icTgating ditches near “La Rosa.” The largest specimen cap¬ 
tured, a male measuring 73 mm. in length, was found in a ditch at 
the same place. About 300 specimens of all sizes were collected. 

This prawn usually rested under stones, among fallen leaves or 
aquatic vegetation in the larger streams. It is widely distributed 
tbrotgh the West Indies, Mexico, Central America, Venezuela, Brazil, 
and West Africa. 

MACROBRACHICM ACARTmiRUS (VUennaim), 

This was the only prawn collected at Fundacion, where it was 
common in the small sluggish streams; it was not foimd at any of the 
other localities visited. Eighteen specimens were collected. Females 
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(46, 30, 42.3 mm. in length) caxryiag ^gs taken on August 8 and 14. 
This species ranges from Texas to Brazil. Its distribution in Colombia 
is apparently different from other shrimps and prawns. 

MACaOBSACmim JAUAICENSB (Heibst). 

This species was quite common in the streams near “La Rosa” 
(fig. 1). The 20 specimens collected were secured in the streams 
along the margins under leaves, among vegetation, and under stones. 
Two females carrying eggs were taken June 30. ihey measured 143 
and 130.5 mm. in length. This species ranges from Texas to Rio de 
Janeiro and is also found on the Pacidc slope. 

ATTA SCABRA ZesdL 

This peculiar shrimp was quite common in the swift streams flowing 
among bowlders over sandy bottoms near “La Rosa.” It was found 
among or under bunches of dead leaves which had accumulated 
against sticks or stones. Females carrying eggs were often met 
during the first week in August. The largest of these measured 
62 TTiTn. in. length,- the smallest, 26 mm. Of the 79 specimens col¬ 
lected, the largest was 64.5 mm. long. This species is widely dis¬ 
tributed, bdng found from Mexico to Venezuela and in West Africa. 

PBHEXTS BRASIUBITaS lafatille. 

A shrimp which is abundant in the Oienaga Grande. A number 
were purchased from a fisherman at Puerto Viejo. Most of them 
measured about 80 cm. long. They have 10 (9) rostral spines and 
the antennular pedimcle slightly exceeds the tip of the rostrum. 
This species is found from Massachusetts to Brazil and has also been 
reported from West Africa. 

COSNOBITA DIOOEBES MUne^BdtraidL 

On August 29 Doctor Ruthven came upon a great drove of these her¬ 
mit crabs apparently migrating away from the ocean through the des¬ 
ert near Santa Marta. His attention was first attracted by the noise 
they made as they scratched along among the loose bowlders, sticks, 
and dry leaves. It was estimated that about 500 individuals were 
moving over an area about 200 meters square. Eleven specimens 
were preserved. All were females and eight were carrying eggs. 
The range of this crab extends from West Africa, through the West 
Indies to the Pacific Islands. Three specimens brought back alive 
have lived in the vivarium at the University of Wisconsin for a year. 

TSICHODACTYLTIS (DZLOCARCrHUS) DBRTATUS (BandaU). 

This crab was common around the edge of swamps and in pools 
and intermittent streams at Fundacion. Near swamps they were 
often found in burrows imder logs. These holes sometimes reached 
a depth of 20 cm. and often had no water in them. In the creeks the 
crabs were usually found under sticks or loose stones. The largest 
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male collected measured 24.2 mm. long and 30.6 mm. wide; the 
leanest female, 27 by 33 mm. Sixty-eight specimens were tahen. 
This species ranges sonthwai:d from Colombia through Venezuela and 
Guiana into Brazil. 

TBICHODACTXLtrS (DII.OCAKCItnTS) PICTUS (UOns BdVUds). 

A single male was collected under a pile of leaves in the Fundacion 
River August 12. It measured 10.4 mm. long by 11 ynm. wide. 
This species is found in Colombia, Guiana, Brazil, Paraguay, and on 
the upper Amazon; Young (’00) says also in Potu. 

TBICHODACmUS (TSICHODACTXLtTS) QUINQUBDEHTATUS asfabvn. 

This crab was abimdant in little pools along the mai^ins of the 
streams near “La Rosa.” It also was common with T. dentatus at 
Funda'cion around swamps and in small streams. Females carrying 
eggs were taken at Fundacion August 8 (1) and on August 11 (4). 
On the latter date a male and female were found together in a hole 
imder a log. The largest female measured 19.8 by 23.6 mm. One 
hundred specimens were collected, the largest being a male measuring 
20.9 by 26.6 mm. The range of this species is from Colombia to 
Nicaragua. 

PSEXmOTHEnPHUSA PBABSEI Rallllliill. 

Plate 70. 

Paeudoihelphusa pearsei Rathbuit, Proc. Biol. Soc. Washington, vol. 28, 1015, 
p.95. 

This land crab was abundant on and near the Cmcionati Coffee 
Plantation. It was collected in the forest at altitudes from 3,600 to 
6,000 feet in a great variety of habitats—^walking over the ground 
during rains, on land under logs or stones, in brooks xmder stones, in 
burrows under stones along streams. 

Paratyfes. —Cat. Nos. 47960, 47962, 47963. 

PSSUDOTHELPHUSA CIAUSA Ratbbun. 

Plate 71. 

PseudoStelphiia clausa Eathbxtn, Proc. Biol. Soc. Washington, vol. 28, 1916, 
p. 98. 

Quite a common species at the Cincmnati Coffee Plantation. Its 

altitudinal range was from 4,000 to 4,800 feet, and its habits similar 

to P. pearsd. 

Pwratypes. —Cat. No. 47961, ir.S.NA£. 

PSEUDOTBELPHUSA AHOULATA Kattibim. 

Plate 72. 

PseudaBtelpkasa cmgulaia Eathsttit, Pioc. Biol. Soc. Washington, vol. 28,1915, 
p. 98. 

This speties was collected only once under stones at the edge of a 

brooklet in the forest above Minca; altitude, 2,900 feet. 
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PSSUDOTHBLPHITSA R17THVBNI Kathbim. 

Plate 73. 

Fseudothelphusa ruthveni Ra-tecbtin, Proc. Biol. Soc. Wasliiiigton, vol. 28, 1915, 

. p. 100. 

An. adult female of this species was collected at the south end of the 
Cincinnati Coffee Plantation (2,500 f^t). 

CAIXIBBCTES OBSATUS Oidway. 

Parts of shells left by raccoons or herons were common in the man¬ 
grove swamps at Punta Gruesa along the Cienaga Grande. This spe¬ 
cies ranges from South Caroliua to Brazil and is also found in the 
Bermudas. 

SBSABMA ROBBSai MOne Edwards. 

These crabs had burrows among the mangroves at Punta Gruesa. 
They walked about over the roots or dimbed in the trees. Three 
specimens were taken which show the following measurements in 
millimeters: 



Length. 

Breadth 
. ant. 

Breadth 

post. 

Front. 

M^e. 

Bn 

20.2 

16.8 

15.3 

14.3 

12.3 
12.2 

Hale. 

38.5 

Female. 


17.8 

15.2 



This species is found throughout the West Indies and in Africa. 


ORAPSUS GSAFSUS (Lbmaens). 

Common on the rocks along the ocean at Santa Marta. Eange, 
throughout the Tropics. 

CABDISOMA OUAHHUUI LatttiUe. 

The holes of these great crabs were abundant on the clay flats at 
the mouth of the Manzanares River at Santa Marta. They were also 
conunon in holes about the roots of trees along the Gaira River at 
Gaira. Shells and daws from crabs of this spedes were picked up 
in the mangrove swamp at Punta Gruesa. 

At the mouth of the Manzanares a careful study was made of the 
habits of Cardisoma. At night the crabs came forth in hordes, 
walked about everywhere over the flats, and climbed into the trees. 
One was seen in a tree 10 feet from the ground. In feeding the 
females and smaller males go about sifting the mud between both 
chelae, but do not pass every “handful” they grasp up to the mouth. 
The big males use only the smaller claw, ^veral times crabs were 
seen to eat fallen leaves from trees. One would take a leaf in his 
claw fmd start nibbling at one end, and this was continued until the 
whole leaf had disappeared. 
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When a OarHsoma digs he makes frequent use of his great cla^vs, 
and in this respect differs from the fiddler crabs (Pearse, ’12) which 
live on the same mud flats with him. He may dig up a lump of dirt 
with his chelipeds or gouge it out of the ground with the walldng legs 
of one side, like a fiddler. Dirt while bemg carried from a burrow is 
hugged agaiost the body by either chela and the walkii^ leg next to 
it or held in both chelae, like a washerwoman carrying an armful of 
clothes. Burrows were closed by pushing up soft mud from the inside, 
thus shutting the owner in. 

The holes were often dug at the bases of trees or imder stumps, but 
many were scattered over the open flats. They went down to water 
or soft mud. 

Oardisomas keep themselves clean. After carrying a load they rub 
their chelae together and scrape themselves with the legs. The eye- 
stalks are wiped with the maxillipeds. 

In fighting the males use the great claws after the manner of fiddler 
crabs. Combats were often seen. 

Cardisoma guanhumi is found in the Bahamas, and from Florida 
Keys to Brazil. 

GECARCraUS LATERAXIS (Fienliivme}. 

Loose carapaces and claws were found at Punta Gruesa, but the 
only living specimens were seen on the ocean beach at the mouth of 
the Manzanares River. A male and a female were collected on the 
night of August 27. One of these was at the bottom of a burrow 6 
inches deep on the sandy beach. Another female was taken two days 
later about 500 meters from the river at the edge of a rock slide in the 
cactus brush. This individual had established herself under a rock, 
where she had made a shallow excavation. The male measured 37.2 
mm. long by 49.2 mm. wide; the larger female, 34.6 by 44 mm. This 
species ranges from the Bermudas, Bahamas, and Florida Keys to 
Colombia and Venezuela. 


UCA MOSnAX (Smith). 

Common in holes in the clay flat at the mouth of the Manzanares 
River, where it associated with Cardisoma gvmJmmi, and at Punta 
Ghuesa in hol^ in sand, under logs, and among mangrove roots. On 
August 29 a female carrying eggs was captured at the first locality 
mentioned. Thirty-five specimens were preserved. The largest male 
measures 12.5 by 18.8 mm.; the largest female, 10.2 by 14 mm. 
Range, from the Bahamas and West Indies to Rio de Janeiro. 

UCA MIHAX (Le Conte). 

Abundant in the maigroves at Pimta Gruesa. Eighteen specimens 
were taken. Size of laagest male, 20.5 by 29.8 mm.; female, 16.1 by 
22.8 mm. Range (Smith, ’70), Connecticut to Florida, and (now) 
Cobmbia. 




NO. 2128 . CRUSTAOEA COLLECTED IN COLOMBIA--PEARSE. 


655 


OCYPODB ALBICANS Bosc. 

Common on the sandy beaches at Santa Marta and 1 mile north of 
Punta Gruesa; burrowing in holes along the ocean. Range, New 
York to Brazil. 
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EXPLANATION OF PLATES. 

(From photographs furnished by Mary G. Rathbun.) 
Plate 70. 



PseudoAdphusa pearsd, male. 

Feg. 1. Paratype (46865); right first abdominal appendage; dorsal view^ X S. 

2. Same specimen; abdomen, X B. 

3. Same specimen; left outer maadlliped, X 3, 

.4. Holotype; dorsal view, X IJ. 

6. Same specimen; front view, X 

Plate 7L 


PeeudoUhelphusa clama, male. . 

Feg. 1. Paratype (45878); left first abdominal appendage; iimer view, X 3® 

2. Same specimen; abdomen, X 3. 

3. Same ^edmen; left outer maxiliiped, X 3. 

4. Holotype; dorsal view, X IJ. 

5. Same specimen; front view, X 1}. 

Plate 72. 

Pseudothelphusa angulataj male, holotype. 

Fig. 1. Ldt first abdominal appendage; inner view, X 3. 

2. Abdomen, X 3. 

3. Left ontOT maxiliiped, X 3, 

4. Dorsal view, XI. 

6. Front view, XI. 

Plate 73. 

P$eij^1helplma mUivem, female, holotype. 

F[g. 1.. Left outer maxiliiped,;X 3. : 

2, Dorsal view,, X liv 

3. Front view, X IJ. 
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PSEUDOTHELPHUSA CLAUSA. 
For explanation of plate see page 556. 
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PSEUDOTHELPHUSA ANQULATA. 


EXPLANATION OF PLATE SEE PAGE 556. 
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PSEUDOTHELPHUSA RUTHVENI. 
For explanation of plate see page 656. 



Noms ON THE SPECIES OF THE MOLLTJSCAN SUBGENUS 
NUCEUA INHABITING THE NORTHWEST COAST OP 
AMERICA AND ADJACENT REGIONS. 


By WuxiAM Healey Dall. 

Chtralor of Mollwikt, Umted 8iata National Miuevan. 


The spedes of .Nueella Bolten, more familiarly kaovn as Purpura 
but not the Purpura of the dassioal writers nor of Martyn in 1784, 
are so far as koown confined to the Northern Hemisphere, and 
flourish especially in its cooler waters, some species extending their 
range nearly to the Arctic Circle. The type of the subgenus is the 
solit^ North Atlantic species N. lapiWus of Linnaeus, the gmus 
Thais Bolten, covering both the northern and tropical groups. The 
synonymy has been exhaustively treated in another publication.* 
The history of IV. lapUhis has been worked up by the Rev. Dr. A. H. 
Cooke in a recent paper* and he included a notice of the Pacific 
spedes, the synonymy of which had been previously considered by. 
Vanatta.® 

The very rich series of these shells contained in the United States 
National Museum and the doubts expressed as to the relations of 
several of the nominal spedes sxiggested that a review of the North 
Pacific forms might properly supplement Doctor Cooke’s admirable 
paper on the Atlantic species. 

The nucleus of the northern spedes of Nuedia is smooth, white, 
dightly gibbous, with an apical dimple and one and a half 
whorls. No essential variation from this type has been noted in 
any of the spedes. In adults it has generally been lost through 
station. The extreme tip is bulbous and r^tively large. The 
transition from the nudear to the adolescent stage is abrupt, the 
newer surfaces taking on at once, above the suture, two or three 
strong spiral ridges. 

The nudeus of the tropical spedes is diflerent. It is very dMcult 
to obtain specimens in which it is intact, even in the very young. 


1 tr. S. Geological Surrey, ProUsssioBal Paper No. Washington, 1909, pp. 46^1. 
s Proceedings of the Malaoozoologlcal Society of London, 701 .11,1915, pp. 192-209. 
* The Nautilus, vol. 24,1910, pp. 37-38. 
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In iih© instances when I was able to detect it the color was invariably 
reddish brown. Instead of the bulbous, digbtly irregular nucleus 
noted in JVweBa, Thais hiserialis has a regular, somewhat dome¬ 
shaped nuclear spire, with very minute apical portion and two and 
a half regularly coiled smooth whorls. PateUipurpura patida has 
the nuclear spire elevated and trochiform, the apex very minute 
and whitish, the remainder dark reddish brown, smooth and polished; 
in all about four and a half whorls. T. cohimdlans, thou^ not so 
well preserved, seems to have a similar nucleus. In all cases the 
transition between the nucleus and the adolescent sculpture is 
abrupt. 

The sculpture in NuceBa may be axial or spiral or both. It may 
be entirely obsolete over the greater part of the shell, but no matter 
how smooth the latter appears there are always traces of the spiral 
ridges which immediately follow the smooth nuclear portion, pro¬ 
vided the apical part of the specimen is not worn. 

The spiral ridges of the nepionic shell between the sutures are 
persistent in sculptured specimens. They increase by intercalation, 
and the number of major ridges is quite constant in each species; 
the differences arising largely from the dose or lax colling of the 
whorls, which may sometimes leave exposed ridges which are usually 
hidden under the suture. Between the major ridges there are 
frequently numerous minor threads which are irregular in number 
and strength. In rare cases one or more major ri^es will split into 
two or more small ones, which do not materially differ from the 
minor threads in size or appearance, but usually the discrimination 
between the two dasses is not difficult. 

Beside the regular threads on N. lamdbsa there are fine, almost 
microscopic, more or less obsolete spiral striations, which are hardly 
perceptible except in specimens entirdy free from surface erceion. 

In one variety of N. camMeda^ the major spirals are, as it were, 
flattened down until the interspaces are reduced to sharply incised 
lines, and the shell exhibits a very marked contrast to the variety 
with devated ridges and channeled interspaces which Mddendorff 
named deeemcostata. But there are intermediate variations. 

In some mutations, while one or two major spirals persist near the 
periphery of the whorls, the space between them and the preceding 
suture will be flattened, giving a conical aspect to the whorls. In 
others the spiral sculpture, after the first nepionic turn or two, may 
have become quite obsolete, the whorls inflated, and the sutures deep, 
giving the shell the aspect of a Chrysodomm. The axial sculpture 
va TamMosa usually tak^ the form of devated sharp lamdlae crenu- 
lated by their intersection with the major spirds. In some cases the 
lamellae are low except where they cross the spirals, and in a few 
instances they may take the form of fine low dose imbrications such 
as characterize the form imJnieata of the Atlantic N- JapiBrn. 
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In the other northwest coast species the lamellations do not 
become, marked; in extreme cases they convey the impression of low 
dose imbrication, or they may be reduced to mere devated lines or 
even be altogether absent. 

In only one of the spedes, N. e/rmrgmata, do we jBnd nodulation of 
the spir^, and this not accompanied by any axial ribbing. 

The suture is simple and dosely appressed in this group, though 
the proximity of an elevated spiral, as in iV". caTiiuZiciiZato gives the 
pb dl an aspect of being channded at the suture. 

The whorls are usually of a moderate convexity modified in par¬ 
ticular instances by the external sculpture. There is little variation 
in their numbers within the species; it frequently happens that the 
short stumpy specimens and the deader devated ones prove on 
examination to have the same number of post-nudear whorls. The 
variation between specimens fuUy adult and of the same general 
type rardy exceeds one whorl, and that toward the apex of the shell. 
In coiling there is great variation more or less correlated with 
environment. 

The sheltered rocky beaches of a weU-protebted harbor will afford 
deader elongated and lamellose specimens with small apertures. 
The outer rocks exposed to the ocean surf have short-spired, rda- 
tivdy smooth, wide-mouthed shells, which afford the least levei’age 
to the waves. For, washed from his perch and carried to the muddy 
bottom off the shore by the undertow, an adult NuceTla can hardly 
survive; and those offering the least friction and having the stronger 
hold on their situs are most hkdy to survive. There is also a con¬ 
nection between the situs and the shell which is less easily explained, 
and that is that, on rough surfaces such as an “oyster reef,” or bar, 
the specimens of lamMosa are almost unanimoudy rough and lami¬ 
nate, while in undisturbed water on rocks with sandy smxoundings 
the fciest and most delicate development of lamellae and orenulations 
is to be found, according to the reports of collectors. In all cases 
Nucdla seems to prefer a rocky habitat, especially if it affords young 
oysters or other sessile or slu^sh species serving it as food. 

The siphoaal fascicle in these shdls is usually strong, with the caUus 
of the pillar lip folded over the inner half of its cavity. The elevation 
or depression of the shell seems to have no effect on the axis of the 
piUar, but occasional specimens, usually old and more or leas patho¬ 
logic, show a decided umbilical chink. The canal in wdl-devdopod 
specimens is rather strongly recurved. 

The aperture in aU the species, when mature, is margined by a 
continuous callus, sometimes thin and dosdy appressed, but in solid 
and heavy specimens thick, with an elevated edge on the body atul 
pillar. The outer lip, while hardly reflected, has a certain /hire and 
is slightly expanded. The pillar Up is smooth and in exceptionally 
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developed specimeixs of IcmMosa there is an obscure thickenug on 
the middle of the pillar. Well ■within the aperture in this spedes, 
when well developed, is a group of three (or occasionally four) teeth 
separated by a marked gap from the posterior sinus of the aperture, 
and by a less conspicuous gap from two more or less dentiform nodu- 
lations near the constriction at the proximal end of the canal. Many 
apparently well-devdoped indi'vdduals, however, show no trace of 
denticulation. For a long time it was supposed that N. lamdbsa 
was'the only west coast spedes developing teeth, but Miss Bertha M. 
CShallis by careful seardi has fotmd individuals of other spedes which 
also do so. As a general rule, however, it may be stated that the 
development of teeth in these northwest coast species is much less 
constant than in the North Atlantic N. TxvpUkis. 

The coloration of the shell varies m all the spedes. In most 
spedmeus of lamellosa it is uniform over the entire individual and 
ranges from pure white through various shades of yellow and yellowish 
brown to a very dark brown. Specimens from quiet water are fre¬ 
quently of a gray or greenish gray from an algal deposit which when 
removed shows the true color of the shdl. Some specimens have a 
white band at or slightly below the periphery, but any breaking up 
of the other colored areas by additional white spiral bands is extremely 
rare. 

This species never shows flammulation or banding of -a darker or 
different color. The majgin of the aperture is generally pale, the 
throat darker, brownish, or purpHdi brown in dark spedmens; white 
or slightly ydlowish in white specimens. 

In N. ca'^icv2ata the range of coloration is about the same, except 
that when banded there are usually two ■white bands, one near ihe 
periphery and one on the base, and the resulting bro'wn bands are 
frequenliy broken up into patches or flammulations by gaps of paler 
or whirish color. The outer lip is usually crenulated at the edge by 
the exterior sculpture, and the interspaces between the spirals are 
more or less reticulated by dose-set axial devated hues. The pro¬ 
duction of teeth in this spedes is rare; when present, following a 
posterior smooth space, there is a continuous lice of eight or nine 
small teeth to the begmning of the canal. In N. lima the color charac¬ 
teristics are much the same as in N. ccmcdieuJata, though it is rardy 
fiammulate; but, even in the heaviest and most callous adults, I have 
not been able to detect any trace of denticulation in the aperture. 

In N. emargmata the most conspicuous feature, after the nodulation 
of the spiral bands, is (except in unicolored specimaos) the presence of 
narrow, usually dark-brown bands between the lighter colored, 
usually white, major spirals. None of the other species has this 
feature. Whfle the nodules are sometimes subspinose, there is never 
any pro minent - axial lamdlation. The pillar is conspicuously con- 
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cavdy arclied, and there are occasionally from three to eight obscure 
denticulations withia the outer lip. The colors range about the same 
as iu the other species, but there seem to be fewer light colored and 
more melanitic spedmens. The proportion of unicolored individuals 
is markedly less. 

The opercnluia throughout the group has the usual characters 
belonging to the genus. It seems to be rather larger, in proportion to 
the aperture, and perhaps generally darker in color in N. emarginata 
and smaller and paler in N. TameHom than in the other two species. 

Thinking that the major spirals might afford some specific charac¬ 
ters, all the specimens in the coUeotion were subjected to a careful 
count, 1,763 in all. The count was taken at the end of the penulti¬ 
mate whorl from the commissure of the outer lip with the body whorl 
to the suture behind. Only adult specimens were included in the 
count. 

Of 529 specimens of N. ermrgmata 433 had two, 78 had only one, 
and 18 had three major spirals. The intercalary spiral threads in 
the whole space, between the sutures varied from none to three, 290 
specimens having none, 118 having one, 109 having two, and 12 
having three. 

Of 315 specimens of N. lima 110 had three major spirals, 130 had 
four, 71 had five, 2 had six, and 2 had seven. Of intercalary threads 
two had none, 135 had three, 114 had four, 31 had five, and 3 had six. 

Of 363 specimens of N. canaMeidata 27 had three major spirals, 135 
had four, 136 had five, 63 had six, 1 had seven, and 1 had eight. Of 
intercalary threadh, 112 had none, 6 had one, 43 had two, 57 had 
three, 78 had four, 56 had five, 7 had six, and 4 had seven. 

Of 549 spemmens of N. lam^iosa 32 had one major spiral, 417 had 
two, 4 had three, and 2 had four. On the last whorl 368 had nine 
major spirals and the others varied from one to thirteen. 

Of 21 spedmens of N.freyemetii 18 had two major spirals and the 
others three. The interoalaries varied from two to five; but the num¬ 
ber of specimens beirg so restricted, the result in this case is not 
conclusive. 

If these figures for the major spirals be platted, it vrill be evident 
that the profile of the curve for each spedes has its own character¬ 
istics, and it is quite possible that the few scattering exceptions to 
the rule may be due to hybridization. 

The species of Nucdla are in the main carnivorous, and have been 
observed by me to feed on small bivalves like Anomia, on Ascidian 
colonies, and on the ovicapsules of their own and other spedes of 
gastropods. In scraping off other small invertebrates from kelp and 
rockweeds it is probable they swallow a certain amount of vegetable 
matter, and on one occasion I found several feeding on the rather 
putrid body of a dead fish. Yet I have never observed them attack- 
81022°—Proc.N.M.vol.49—15-86 
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ing other moUuskB in which the shell had attaiaed a certain degree 
of solidity, and conclnde l^at they confine their predatory work to 
an imals and substances only moderately-well protected from such 
attacks. 

These animals prefer a rocky habitat, espedally one well covered 
with fuous, imdemeal^ which they remain concealed, and they are 
rarely seen es^osed to the glare of the sun. They occur from the 
■vicinity of high-water mark to a depth of several feet below low 
water, and have been dredged from a considerably greater depth, in 
one case in over 60 fathoms. But these specimens are usually not 
living, and their presence at such a depth can be ascribed to acdident, 
such as the disgorging of a recently swallowed shell by a fish, or wash¬ 
ing from their actual situs by the surf. Some species, like N. lameHosa, 
appear ■to frequent banks of rock or coarse gravel which are rarely 
uncovered by the tide and yet are favorite haimts of bamades, and 
of oysters, anomias, and other rough bivalves upon whose young the 
Nucdla feeds. The smaller species, like emargiTiata, seem to prefer 
the rocks covered ■with bladder-weed along shore. 

I have not observed NuceUa among the shells in the aboriginal 
middens of the Alaskan coast, nor are they eaten by the natives at 
the present time, althoigh abundant enough to form an article of 
food. Jefirejrs states that the British spedes is found in some of the 
Pictish middens, and that it is destructive to mussels and limpets, 
but on the Alaskan coast during many years collecth^ I have never 
found a drilled limpet shell or a NueeBa attackiig any but very young 
mussels. 

The o'vioapsules are abundant in early spring and, like those of the 
tribe dsewh^e, are elongate slender yellowish vaselike objects of a 
paiohmentlike texture, ■with a flat circular top, and are mounted on 
dender cylindrical peduncles in groups on rocks or dead bivalves. 

The young, of which a considerable number occur in a single cap¬ 
sule, are cannibals, the weaker ones being devoured by their brethren 
while still in the capsule, from which the survivors emerge at the top, 
leaving the vase unsealed. The adults also browse on the capsules, 
which are easily cut through by the sharp teeth of the radula. 

lake the other species, these produce a purple dye, which 1 tested 
on an old handkerchief. It gave a dull purple color, which faded 
badly; but 1 afterwards learned that it could be made permanent by 
the addition of lemon juice, which is used with the piurple of the 
tropical spedes by the natives of Oentral America and Peru. How¬ 
ever, I have never seen any articles dyed with this substance which 
had any brilliancy or attractiveness of tint. If the classical descrip¬ 
tions of the Tyihm dye are correct, the American purple can not 
compete with it. 

JeffrejB says that the fluid contained in the N. TapUhis ovicapsules 
is also purpuriferous (besides having a disagreeable peppery taste). 
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and I have noticed in Alaska that the brownish-yellow groups of cap¬ 
sules sometimes have a purplish tinge. In the animals themselves 
the secretion bears no comparison in amount or color with that 
afforded by the tropical species, especially Patellipurpura. 

THAIS (imCELLA) tAMSIXOSA Gmelin. 

Plate 74, figs. 5-S. 

Buccinum plimtvm Martyn, Univ. Couch., 1784, fig. 44; not of linnaeus, Syst. 
Nat., ed. 10,1758, p. 735. 

BuoAnum compodtum Chemnitz, Conch. Cab., vol. 10, 1788, p. 179, vign. 21, 
figs, a, h (nomenclature not Linnean). 

Bumnwrri crispatum Chemnitz, Conch. Cab., vol. 11, 1796, pp. 70, 84, pi. 187, 
fig. 1802-1803, (nomenclature not Iinnean).— Dillwyn, Recent Shells, vol. 
2,1817, p. 613; not of Solander in Dillwyn, yol. 2, p. 707. 

Bucdnum lamellosum Gmbun, Syst. Nat., vol. 7,1792,p. 3498.— ^Dillwyn, Recent 
Shells, vol. 2,1817, p. 612. 

Btuxinum lamellomm Bolten, Mus. Bolt., ed. 1,1798, p. 113, Nos. 1462-1463 (23); 

ed. 2,1819, p. 80, Nos. 1435-1436 (23), pi. 1, fig. 4. 

Folyplex Tugoms Perry, Conch., 1811, pi. 9, fig. 2. 

Murex crispatus Lamarck, Anim. s. Vert., vol. 7, 1822, p. 174; Encycl. Meth., 
1816, pi. 492, fig. 2; Deshayes’ Lamarck, Anim. sans Vert., vol. 9, 1845, 
p. 576. 

Murex femcgmeus Eschscholtz, Zool. Atlas, pt. 1,1829, p. 10, pi. 9, figs. 2 A-B. 
Murex lactuca Eschscholtz, Zool. Atlas, pt. 1, 1829, p. 11, pi. 9, figs. 3 A-B; not 
of Bolten, Mus. Bolt., 1798, p. 141, as Purpura (=Mtarex saxaiilis Linnaeus, 
Syst, Nat., ed. 10,1758, p. 747; +Purpura saxatilis MeuBchem, 1787). 
Polytropa crispata Swainson, Malac., 1840, p. 305. 

Purpura septentrionalis Reeve, Conch. Icon., vol. 3, 1846, Purpura, pi. 10, fig. 

50.— Middendorpp, Beitr. Mai. Ross.,* vol. 2,1849, p. 117. 

Murex lactuca Mtddbndorpp, Beitr. Mai. Ross., vol. 2, 1849, p. 120, pi. 7, figs. 
1, 2,— Fischer in Pinart, Voy. 06te N. W. de TAmer., 1875, p. 38, pi. E, 
figs. 4,4a. 

Purpura crispata Carpenter, Rep. Brit. Assoc, for 1863, p. 662, 1864 (Smith¬ 
sonian reprint 1872, p. 148).— Arnold, Pal. San Pedro, 1903, p. 261. 

Purpura plicata Martens, Mai. BlAtt., vol. 19,1872, p. 86. 

Purpura lapillus var. cmpata Tryon, Man., vol. 2, 1880, pp. 171-229, pi. 54, 
figs. 163-166. 

Thais (Nucella) lamellosa Ball, Prof. Paper, No. 59, TJ. S. (jreol. Survey, 1909, 

p. 80. 

Thais plicata Vanatta, Nautilus, vol. 24, No. 4,1910, p. 37.— Goqke, Proc. Mai. 
Soc., vol. 11, pt. 4,1915, p. 203. 

? Purpura lapillus var. quillayutca Reagan, Trans. Kansas Acad. Sd., vol. 22, 
Geol. ser., 1909, p. 221, pi. 6, figs. Or-b. 

Range .—^Bering Strait at Port Clarence; south on the west to the 
Japan Sea off Sado Island in 161 fathoms (dead); on the east to the 
Aleutian Islands and to Cook’s Inlet, Oregon, and Santa Barbara, CaJi- 
fomia. Pleistocene of California and Oregon. Pliocene of San Diego 
and San Mateo Counties, California, and Clallam County, Washington. 

This species submits to such changes, incident to situs, that single 
specimens, or even numerous specimens from single localities, might 
well be taken for different species, especially as specimens from a 
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ai^le locality often exhibit a singiilar uniformity of characters, even 
in factors which would seem not likely to be subject to influences of 
the environment, such as the number of the major spirals. These 
unifoijnities are probably due to inheritance from common ancestors. 
The only way to get a broad view of the range of characters is to 
have not only many specimfflis hut spedmens from many localities. 
Then the gradations can be recognized in a way not otherwise possible. 

There are some of these forms which exhibit characteristics of a 
uniformity which entitles them to be called varieties, irrespective of 
the differences due to color-variation, and other mutations. 

THAIS LAMEIXOSA Omelin, tam. - 

Type locality (to which it is by no means confined) Nootka Sound, 
Vancouver Island. 

Shell lai^e, heavy, with a conic spire shorter than the aperture in 
most spedmens, prominently laminated with from 9 to 20 sharp- 
edged elevated lamellae, creniilated and produced where they inter¬ 
sect a major spiral; on the penultimate whorl there are two, on the 
last whorl seven to nine major and an indeterminate number of minor 
spirals, the former most prominent near the shoulder of the whorl, 
dimiTiisbiug in size and more adjacent progressively toward the canal; 
aperture large, the outer lip flaring, the throat sometimes dentate, 
the umbilical chink usually sealed by callus (63873). 

In the following measurements in millimeters the nucleus is not 
included: 

Measwrements. 

TYPICAL FORM. 


Whorls. 

Height 
of shell. 

Height 
of last 
whorl. 

Breadth. 

5... 

72 

54 

38 

46 

.. . . . . . . 


65 



57 

42 


■m 



LAMINATE FORM. 


Whorls. 

Height 

of^^. 

Height 
of last 
whorL 

Breadth. 

4... 

40 

35 

26 

4^. 

38 

34 

27 

5.. 

39 

32 

28.5 

» 




SMOOTH FORM (60125). 


4. 

46 

41 

32 

4%.’ 

48 

42 

30 


30 

31 

24 
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TEUIS I,AMEIX,OSA. new wuieiy IRANCISCWA. 

San Eranoisoo Bay. 

Shell subfusiform, heavy, with a subconio spire shorter than tibe 
aperture, laminae reduced to obsolete low imbrications or usually 
none; whorls flattened behind the shoulder; major spirals low, feeble, 
two on the penultimate whorl, seven or more on the last whorl, 
minor spirals obsolete or none; aperture lai^e, the outer lip flaring, 
umbilical chink usually distinct but closed (63909). 

Meamrements. 


THAIS LAMEIXOSA. new raiiety BOBMICA. 

Inner part of Sitka Harbor, Alaska. 

Shell of smaller size than either of the preceding, thin, with spire 
subacute, produced, longer than the aperture; whorls angular with 
more or less prominent axial laminae, 10 or more to the last whorl, 
often produced at the angles into guttered spines; major spirals two 
on the penultimate, five or six on the last whorl; aperture small, 
the outer lip hardly expanded, only moderately callous; the umbilical 
chink usually obsolete (88862). 

Measurements. 

Height 
of 

whorl. 


30 
34 
82 

THAIS LAMBLLOSA, new variety NEPTUNBA. 

Cook Inlet. 

Shell large, heavy, smooth, with rounded whorls and deep though 
appressed sutures, resembling a very thick and heavy Chrysodorms. 

The measurements are about the same as in the typical form. 

THAIS XAMELLOSA. sew vaiiety CTMICA. 

Typical locality: Bocks exposed to the surf, coast of Washington. 

Shell short, robust, heavy, very thick, spire ^ort-conic, shorter 
than the aperture, one mutation being sparsely laminate, the other 
with a smooth surface; whorls flattened behind the shoulder; major 
spirals obsolete or none; when pr^ent, there is one on the penultimate 
whorl and five or six on the last whorl; aperture laige, outer lip 
Baring, umbilical chink usually concealed by the callus. 
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TBAIS I.AMEU.OSA. nev varied SITEANA. 

Inner harbor of Sitka, Alaska. 

Shell resembling var. hormiea, but smaller and thinner, the spire 
produced, subacute, longer than the aperture; whorls rounded, with 
no lamination; major spirals conspicuous, two on the penultimate, 
five or six on the last whorl; aperture small, outer lip not reflected, 
usually with a deep umbilical chink. 

Measurements, 


Whorls. 

TTAfght 
of shell. 

Height 
of last 
whorl. 

Breadth. 

41. 

36 

24 

17 

17 

18 

4|. 

36 

24 

6.. 

38 

25 




If names were given to mutations such as color markings; etc., the 
number might be indefinitely increased. AH the varieties seem to 
run through the same gamut of color, and to have banded mutations. 
I have not been able to satisfy myself as to the existence of differ¬ 
ences in the shell due to sex, but the subject requires further study, 

THAIS (NUCELLA) LIMA Maityn. 

Plate 75, figs. 4-6. 

Bucdnum ZwmzMaetyn, Univ. Conch., vol. 2,1784, pi. 46. 

Fwrpura saxicola Valenciennes, Voy. Venus, Atlas, 1846, p. 4, pi, 8, figs. 4,4a. 

Fxurpuxa attenuata Eeeve, Conch. Icon., vol. 3, September, 1846, Pwrpwu, pi. 
10, fig. 49. 

Fwr^rajreydnetiii (part), Meddendoepp, Sib. Eeise, vol. 2, 1851, p. 219, pi. 12, 
figs. 6-9 (not of Deshayes, 1839); also in Beitr. Mai. Boss, 1849, p. 117. 

Pwrpura mruiliculata et saxicola (part). Carpenter, Rep. Brit. Assoc., for 1863, 
p. 662, 1864. (Smithsonian reprint, 1872, p. 148.) 

Purpura lapillus var. Trton, Man., vol. 2,1880, p. 175; not of Linnaeus. 

Purpura lima {part), Taylor, Trans. Boy. Soc. of Canada, ser. 2, sect. 4,1895, p. 72. 

TTms lima Vanatta (syn. excl.) Nautilus, vol. 24, August, 1910, p. 37.— Keep, 
W. Coast Shells, 1911, p. 180, fig. 169. 

Purpura lima Cooke (syn. excl.) Proc. Mai. Soc. London, vol. 11, pt. 4, 1915, 
p. 203. 

Range ,—^From Kotzebue Sound, Arctic Ocean, south to Bering 
Strait and on the west to Bering I^and, Kamchatka, the Kuriles and 
Japan. On the east to the Aleutian Islands, southeastern Alaska to 
California at Monterey, San Pedro Point, San Diego, and off Lower 
California on Cerros Island. 

Shell of three and a half to four rounded whorls, not including the 
nucleus; moderately thick with a spfre much shorter than the aper¬ 
ture, the last whorl much the largest; with a tolerably uniform spiral 
sculpture of alternated major and minor spiral cords; aperture large, 
outer lip not reflected and seldom thickened, more or less crenulated 
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by the sculpture; pillar slightfy arcuate, flattened anteriorly, the 
canal narrow and curved to the left; umbilicus sometimes sealed, at 
others showing a deep narrow perforation behind the callus of the re¬ 
flected pillar. 

Type locality, Nootka Sound. 

Measurements. 


Whorls. 

Height 

ofshdL 

Height 

ofl^ 

whorl. 

Breadth. 

3i. 

48 

£0 

40 

30 


46 

30 

sl. 

60 

54 

86 




THAIS (inrCELLA) CXANALICT7IATA Dudos. 

Plate 74, figs. 1-4. 

PvTpwra (wmlicfuMa Duclos, Ann. Sci. Nat., vol. 26, Mai, 1832, p. 104, pi. 1, 
fig.l , CaUfomia.— ^Humboldt and Bonpland, Eecuell d’obs. de Zool., vol. 
2, 1832, p. 316. 

Furpvra arudoga Pobbbs, Proc. Zool. Soc. London, 1850, p. 273, pi. 11, fig. 12, 
California. ^ 

Pwrpura decemxiostQta Middendorpf, Beitr. Mai. Rossica, vol. 2, 1849, p. 116, 
pi. 9, figs. 1-3. 

Pvrpura lapHliLs var. beringiana Middendobit, Sib. Reise, vol. 2, 1851, pt. 1, 
p, 222, pi, 12, figs. 10,11 (only), Okhotsk Sea. 

PvrpiarafreyciTietii Middendorpp, (part) Beitr. Mai. Ross., 1849, p. 117. 

Purpura ca7wMculata Oabpentee, Rep. Brit. Assoc., for 1863, p. 662, 1864 
(Smithsonian reprint, 1872, p. 148), (syn. ex. parte excl.); Puget Sound to 
San Francisco, California. 

Purpura lapillus var. Teton, Man., vol. 2,1880, p. 175, pi. 63, fig. 156. 

Put^a lima, (part), Tatlob, Trans. Roy. Soc. Canada, ser. 2, vol. 1, sect. 4. 
1895, p. 72, not of Maxtyn, 1784.— ^Vanatta, Nautilus, vol. 24, No. 4, 
August, 1910, p. 37.— Keep, W. Coast Shells, 1911, p. 180, fig. 169.— Cooke, 
PPoc. Mai. Soc. London, vol, 11, pt. 4, March, 1915, p. 203. 

Range. —^Aleutian diain from Attn eastward to Sitka and south¬ 
ward to Puget Sound and Monterey, California. 

This species has been confounded with Thais lima by several 
authors and with T freycmetii by others, Tryon, as usual, lumps 
if' with T. lapiUus. The reasons for considering it distinct will 
follow later. 

At the same time that this species was described by Forbes under 
the name of analoga another species was named fuscata, figured, and 
said to come from the Hawaiian Islands. Carpenter in his report of 
1864 says the types of fuscata in the British Museum comprise one 
brown and one immature white specimen, which he describes as a 
‘‘laxge smooth rather elevated variety of saxicola’^ (p. 592). This 
does not at all agree with Forbes's figure. On the other hand, Cooke 
(p. 204) states that ''The type of fuscata is the larger of two speci¬ 
mens in the British Museum, collected by Captain KeUett and 
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lieutenant Wood, E. N. * * * The spire is elevated and the 
spiral ridges well marked.” This is probably oorreot; at any rate, 
the observations on the species here made are based on the supposed 
aoouracy of the jSgure in the Proceedu^s of the Zoolo^oal Society. 

The %ure is excellent and portrays a shell with two strong spiral 
ribs on the penultimate whorl separated by deep axially threaded 
channels. On the last whorl there axe six of these ribs. The aper- 
tore is about one-fifth longer than the spire. No species with these 
characters is known from the northwest coast. The Hawaiian 
have long been known for the great number of shells from 
all parts of the Pacific brought there by whalers and traders, many 
of which in the literature have erroneously been supposed to form 
part of the fauna of the Hawaiian group. The figure of the Pw^ 
furafaseata of Forbes agrees almost exactly with the Indo-Pacifio 
species named by Velain P. dumasi variety cinda,^ and I have a 
suspicion it is rither that or a closely related Indo-Pacafio spemes. 

THAIS CAHAUCULATA, typical tom. 

Type locality, “California.” 

Shell buccufiform, of three and a half to four rounded whorls ex¬ 
clusive of the nucleus, moderately thick, with a spire about one-haK 
shorter than the aperture, the last whorl laa^est, with a very uniform 
sculpture of strong elevated spiral ridges separated by distinctly 
channeled interspaces crossed by small slightly elevated axial 
lamellae or elevated lines; minor spirals very rarely occur; there 
are 4 to 6 major spirals on the penultimate whorl and about 10 on 
the last whorl; outer lip not reflected and only slightly thickened, 
usually crenulated by the external sculpture; pillar moderately 
arcuate, flattened in front where the callus conceals but does not seal 
a long narrow umbilical chink; canal narrow, recurved (220973). 

Measurements. 


Whorls, 

Height 
of shell. 

Height 
of last 
whorl. 

Height 
of aper¬ 
ture. 

Breadth. 


84 

27 

20 

18 


40 

80 

21 

20 


41 

83 

23 

23 






THAIS CANALICULAXA, var. ANALOGA Forbes. 

“California.^’ 

Similar to the preceding but stouter, usually with one more whorl, 
and with a minor spiral regularly intercalated between the major 


1 Arch. ZooL Exper,, voL 6,1876, p. 102, pi. 2, fig. 15, 
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Measurements. 


Whorls. 

Height 
of sh^. 

Height 
of last 
whorl. 

Height 
of aper¬ 
ture. 

Breadth. 


43 


2S.0 

27 

2 

46 


25.0 

26 

2 

47 


27.6 

27 



THAIS CAKAXICXJLATA, new variety COMPRESSA. 

Monterey, California (60102). 

Shell similar to the typical form but with the elevated ridges or 
major spirals flattened down until the interspaces become almost 
hnear. There are 6 or 7 on the penultimate whorl and 12 or 13 
on the last whorl. 

MeasuTenents. 


Whorls. 

Hei^t 
of shell. 

Height 
of last 
whorl. 

Height 
of aper¬ 
ture. 

Breadth. 

3^__ 

86 

30 

24 

mm 


38 

84 

26 



34 

29 

23 






THAIS (NT7CSLLA) EMARGINATA Deshayes. 

Plate 75, figs. 1-3. 

? Pvrpura lagenaria Duclos, Ann. Sd. Nat., vol. 26, Mai, 1832, p. 112, pL 2, fig. 
11; not of Lamarck, 1822. 

? Purpura rupestris Valenciennes, Voy. Venus, Atlas, 1846, pi. 9, fig. 1, a-5, 
(Magnified figure.) 

Pusrpwra ernargmata Deshayes, Eev. Zool. Soc. Ouv., 1839, p. 860; Mag. de Zool. 
(Guerin), 1841, pi. 25. (Pathologic.) 

Purpura lapillus var. ariornala Middbndoeep, Beitr. Mai. Boss., vol. 2, 1849, 
p. 115, pi. 9, figs. 4, 5 (only). 

Purpura emargiruOa Bbbve, Conch. Icon., vol. 3, Purpura, 1846, pi. 10, fig. 46.— 
OooEE, Proc'. Mai. Soc. London, vol. 11,1915, p. 203. 

Purpura conradi (Nuttall MS.) Bebve, Conch. Icon., vol. 3,1846, in synonymy. 

Purpura saxicola var. Carpenter, Bep. Brit. Asroc., for 1863, p, 662, 1864 
(Smithsonian reprint, 1872, p. 148). Not of Valendennea. 

Purpura ostrim Gould, U. S. Expl. Exped., Mollusca, 1852, p. 244; Atlas, 1857, 
pi. 18, figs. 310 a, 5. Or^n. 

Purpura samcola Taylor, Trans. Boy. Soc. Canada, ser. 2, vol. 1, sect. 4, 1895, 
p. 72. Not of Valendennes. 

Thais eTnarginata Vanatta, Nautilus, vol. 24, No. 4,1910, p. 37 (syn. exclus.). 

Thais saxicola Keep, West Coast Sh^, 1911, p. 179, fig. 168. 

Range .—^Bering Island and the Okhotsk Sea on the west. On the 
east Hagemeister Island and Bering Sea south of the winter floe¬ 
line, and southeastward to Califomia; Cerros Island, Lower Cali¬ 
fornia; Mazatlah and Topolobampo, Mexico. 
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Tlie first two figures named' in the above synonyiny have a re¬ 
markable likeness to some smooth varieties of the present species. 
Tryon refers the first to P. 8cd>ina Quoy, from New Zealand and the 
Cape of Good Hope, but some of his other combinations are not so 
happy that they lead to much rdiance on his opinion in this case. 

The T^BTifiA emarffinata is founded on a pathological feature of the 
type specimen, yet it is not obnoxious enough to make it necessary 
to reject it soldy on that accoimt. How Carpenter came to identify 
this spedes with saadcola of Valenciennes is a puzzle; the original 
figure of the latter is clearly a form of Thais lima, exactly duphcated 
by many specimens from the Northwest in our collection. The 
reference of saxieola to T. freycinelM is more reasonable, as the 
rdations between that spedes and T. lima are very dose, if indeed 
freycAndii is more than a subspedes of T. lima. 

The original locality, as for many west coast shells, is given as 
“New Zealand.” As this is erroneous, I name San Miguel Island, 
California, where the typical form is abundant, as the type locality. 

THAIS EMAROmATA. typical form. 

RhftH thick, solid, rotund, with a short spire of about three whorls 
without the nudeus, the body rude, with coarse nodulous or sub- 
spinose major spirals, a more or less flaring thickened outer Up, a 
very arcuate flattened pillar, short and hardly recurved canal, and 
sealed umbiUcal concavity (220975). 

• Meamremefnis. 


Whorls. 

Hei^t 

of^ell. 

Height 
of last 
whorl. 

Hei^t 
of aper¬ 
ture. 

Breadth. 


HIBI 

28 



3. 

81 

29 



zi . 

32 

28 



3 *... 

84 

30 







THAIS EMARGINATA, var. OSTRHTA Gould* 

TUlamook, Oregon. 

Shell thinner than the preceding, nearly smooth, the major spirals 
represented by interrupted bands of-dark-brown color but not raised 
above the general surface, and generally with a more elevated spire 
(32176). 

Meojmrerrients, 


Whorls. 

Height 
of shell. 

Height 
of last 
whorl. 

Height 
of aper¬ 
ture. 

Breadth. 

31. 

27 

24 

19 

16 

3|... 

07 

26 

20 

17 

3^. 


31 

26 

28 


1 
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THAIS BBIARGINATA, nnr vaiiet; PROJBCTA. 

Sitka, Alaska. 

Skdl thinner, more elongate and with a pointed spire, the major 
and minor spirals more nearly equal, two strong spirals on the earlier 
whorls and the sutures more constricted. This is the more northern 
form (88842). 

Measwremenis. 


Whorls. 

Hei^t 
of shell. 

Height 
of last 
whorl. 

Height 
of aper¬ 
ture. 

Breadth. 

4. 

29 

22 

17.0 

15.0 


82 

24 

18.5 

17.0 

. 

6.. 

31 

24 

19.0 

16.5 



THAIS (ITtrCELIiA) FRSYCmsxn Deshayes. 

Pmpma freycmetii Deshaybs, Rev. 2k)ol. Soc. Cuv., 1839, p. 360; Mag. de Zool. 
(Guerin), 1841, pi. 26. 

PiMTpura freydneti Meddbotohep, Beitr. Mai. Ross., 1849, p. 117 (part); Sibir. 
Reise, vol. 2, pt. 1, 1851, p. 219, pi. 12, figs. 1-9. 

PvTpura freycmetii Reeve, Conch. Icon., vol. 3, Purpura, September, 1846, 
pi. 10, fig- 61.—ScHEENcz, Amurland MoU., 1867, p. 388. 

Polytropa lapUlus A. Adams, Ann. Mag. Nat. Hist., vol. 5, 1870, p. 423, not of 
Linnaeus. 

Purpura freycmetii Lischkb, Jap. Meeres Conch., vol. 2, 1871, p. 40, pi. 4, figs. 
15-19. 

Purpura lapillus Dunkbe, Ind. Moll. Mar. Japan, 1882, p. 4, not of Linnaeus.— 
PiLSBRY (following Adams), Cat. Mus. Moll, of Japan, 1895, p. 45. 

Purpura freycmetii var. aldbaster Pilsbrt, Proc, Acad. Nat. Sci. Phila., for 1907, 
p. 246, pi. 20, fig. 2. Chishima, Japan. 

Range .—Southern Kamchatka, the Kuril Islands, the south and 
west coasts of the Okhotsk Sea, Sakhalin Island and Northern Japan 
to Kushiro. 

The shell described and figured by Deshayes is immature, the com¬ 
plete outer lip and labial callus are not yet formed. It is further 
exceptional in its feeble spiral sculpture and extremely low spire. 
However, the peculiarities of the piUar lip and the gener^ form 
enable one to connect it with the common Japanese species with a 
reasonable degree of probability. Since the species goes through 
practically the same phases of variation as T. lima, and both are 
present over part of their range, more or less confusion has resulted 
in the- literature either from a superficial examination or a paucity 
of material. 

The variety alabaster has a certain analogy with the shorter heavy 
forms of T. lamdbsa, other mutations recall T. lima, but the most 
common type of all among the specimens I have been able to bring 
together most resembles the rougher type of T: emargiTiata. If these 
all belong to one species, the process of divergent evolution is less 
complete in Japan than in America. 
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EXPLANATION OP PLATES. 

Plate 74. 

Pig. 1. 3^018 (Muxlla) camliculaia Duclos, variety analoga Forbes, unusually swollen 
and depressed form, from Litu3ra Bay, Alaska. Oat. No. 220974, U.S.N.M. 
Alt. 81 mm., p. 568. 

2. Thm (Niuxlla) candiculata Duclos, variety comprma Dali, from Monterey, 

California. Oat. No. 60102, U.S.NJM. Alt. 38 mm., p. 569. 

3. Thais {NuulU) eomalicMlata Duclos, typical form (+(foce»ico8ta«a Middendorff) 

Unalaabka, Ala^, Cat. No. 220973, U.S.NM. Alt. 38 mm,, p. 667. 

4. Tkm {Nvjcdla) Duclos, mutation with obsolete sculpture from 

Sitka, Alaska. Cat. No 32197, D.S.N.M. Alt. 83 mm., p. 567. 

5. Thais (Nvadla) lameUosa Gmelin, variety cgmica (smooth mutation) from Port 

Ludlow, Wadxington. Cat. No. 60125, U.S.N.M. Alt. 38 mm., p. 566. 

6. (JV«C8Ka)7a?iMKo8a Gmelin, variety^onciscano Dali, from San Francisco 
Bay. Oat. No. 63909, U.S.N.M. Alt. 60 mm., p. 665. 

7. Thais (Nitcdla) lamellosa Gmelin, typical form, tom oyster reefe, Vancouver 

Island. Cat. No. 63873, D.S.N.M. Alt. 67 mm., p. 663. 

8. Thais (NuceUa) lamellosa Gmelm, variety hormica Dali, from inner harbor of 

Sitka, Alaska. Cat. No. 88862, U.S.N.M. Alt. 53 mm., p. 565. 

Plate 75. 

Fig. 1. Thais (Nucella) emarginata Duclos,. variety ostrina Gould, from Monterey, 
California. Cat. No. 32176, ir.S.N.M. Alt. 36 mm., p. 570. 

2. Thais (Nvaella) emarginatay typical short and stout form, from Lituya Bay, 

Alasi^. Cat. No. 220976, U.S.N.M. Alt. 30 mm.,’p. 569. 

3. Thais (Nvadla) emarginata, elevated form, from Monterey, California. Cat. 

No. 32179, U.S.NJd. Alt. 33 mm., p. 569. 

4. Thais {Nkxcdla) lima Martyn, typical form, smooth mutation, from Xadiglr 

Islaiid, Alaska. Cat. No. 60105, U.S.N.M. Alt. 33 mm., p. 566. 

5. TTuds {Niusdla) lima^ abnormally elevated mutation, from Unalaska, Alaska. 

Cat. No. 60084, U.S.N.M. Alt. 49 mm., p. 666. 

6. Thais {NvceUa) lima, noimsd form, heavy mutation, from Port Moller, Alaska. 

Cat. No. 220976, U.S.NM. Alt. 40 mm., p. 566. 
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Thais (Nucella) canaliculata and Thais (N.) lamellosa. 

For explanation of plate see page 672. 
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Thais (Nucella) emarginata and Thais (N.) lima. 

For explanation of plate see page 57Z 







NOTES ON A COLLECTION OP FISHES MADE BY DR. 
EDGAR A. MEARNS FROM RIVERS TRIBUTARY TO THE 
GULP OF GAUPORNIA 


By John Ottbbbhin Shtdeb. 
Of Stanford Vhvoersity, (Mifornia, 


While in charge of the biological section of the survey of the 
Mexican boundary of the United States, from January, 1892, till 
September, 1894, Dr. Edgar A. Meams, major and surgeon, United 
States Army, made a collection of fidies from the various streams 
encountered along the route. Those secured from the Gulf of 
California drainage are of particular interest, for although considerable 
has been written on the fishes of the region,^ there are yet many 
questions regarding their habits, relationships, and distribution which 
are open to investigation. 

The collection made by Doctor Meams contaLos specimens from 
the Colorado River and some of its tributaries, from the headwaters 
of the Taqui near the international boundary, and also from the 
Altar and Sonoyta Rivers, each of which runs an independent course 
to the Gulf of California, The following list will indicate the re¬ 
lationships of the streams examined: 


Colorado Biver. 
QilaKiver. 

Verde Kivar. 

Calc Creek. 
Beaver Creek. 
Santa Onus Biver. 
San Pedro Eiver. 


Sonoyta Biver. 

Altar River. 

Bear Creek. 

Yaqui Biver. 

Bavispe Biver. 

San Bernardino Biver, 
Cajon Bozdto Creek. 


The faunas of the Sonoyta, Altar, and Yaqui Rivers are not yet 
well enough known to justify any very definite statements as to 
their relationships. It appears, however, that the fishes of the 
Yaqtii have been largely derived from the Rio Grande. It also 
seems safe to infer that the barrier of salt water which now separates 
the Colorado and Yaqui Rivers has been continuous wdth the exist¬ 
ence of the latter, thus preventing the Colorado fauna from extending 


1 Evermsnn and Bolter; BoH. IT. S. Comnu, No. 14, 1894, pp. 473-486. Gfibeit axtd Scofield; 
Proc. V, S. Nat. Hus., vol, 20,1898, pp. 487-499. Meek, Seth Eugene; EMd Colund>. Hus. PubL 93, sobL 
ser., vol. 6, Bio Yaqui System, p. XXXVHL EUis, Max M.; Univ. of Cotatado Studies, roL 11, No. U 
1914. 
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to the Yaqiii through a channel connection. At least two Colorado 
forms have succeeded in reaching the lai^er streams of southern 
Califomia, where they are now represented by Notolepiiomyzm santor 
<mse and Ewhourdson^ orauUi. 

One species, Notropis meamsi is described as new. 

Quotations are made from the field notes of Doctor Meams. 

CA.TOSXOMUS msioins Sdid and Oltaid. 

The species described by Blirsch ^ as Catostonms gUa is synonymous 
with O. msignis, no differences appearing when the types of both are 
compared. On carefully reading Ejrsch’s paper it appears probable 
that his collection included three specimens of C. insigms, which he 
described as O. gUa, and two examples of Notolepidonvyzon ckifld with 

scales on the sides of moderate size, larger anteriorly than posteriorly * * *; the 
anterior scales are of circular outline * * * those of the back vary large. 

One of the latter he lists as G, insignia, and the other as <7. darki. 
There are four cotypes of O. insignia in the United States National 
Museum. They have from 54 to 58 scales in the lateral series, 11 or 
12 between the lateral line and middle of back, 9 or 10 between the 
lateral line and base of ventral, 26 to 30 between occiput and dorsal 
fin. There are 11 or 12 dorsal rays. In a cotj^pe of C, gUa the scales 
are as follows: 56, 12, 11, 30. 

The following notes on the scales are taken from specimens collected 
by Doctor Mearns: 

Scales in lateral series. 54 55 56 57 58 59 60 61 62 

Number of specimens. 1 1 6 6 2 0 2 2 2 

Scales above lateral line.11 12 13 14. 

Number of specimens. 1 8 11 2. 

Scales below lateral line..10 11 12. 

Number of specimens.10 10 2. 

Scales before dorsal. 26 27 28 29 30 31 . 

Number of specimens. 3 2 6 3 3 5. 

Proportional measurements follow: 
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The color of the ventral surface varies from pure white to a beautiful yellow. The 
upper surface is dark, the line of division between dark and light being sharply 
defined and located 3 to 5 scales below the lateral line. 

TMs is a large scaled sucker with elongate head, large lips, and 
deep caudal peduncle. It has been reported from the lower parts of 
the Colorado system, its range evidently not extending up into the 
swift-flowing streams of the mountains. 

Doctor Mearns secured specimens from the Verde and Santa Cruz 
Rivers and from Beaver Creek near Fort Verde. 

CATOSTOirnS SOnOSBNSIS MeSIc. 

Some small suckers from San Bernardino Creek are identified as 
O. sonorensis. These are somewhat more slender than that described 
by Meek,* and the scales and fin rays are similar to those of (7. in- 
siffms. No examples of the latter of similar size are available for 
comparison.® 

San Bernardino Creek near the international boundary. 

nOXOLEPmOinrZOn CUSXI CSalra and Olmd). 

A comparative study of the species usually assembled in the genus 
Pantosteus discloses the fact that they are separable into two wdl- 
defined, natural groups, one characterized by a thick cranium in 
which the paiietals and frontals meet in a dose, strong suture (fig. 1), 
and another by a relativdy thin cranium where the parietals and 
frontals are separated by a long, often very narrow, fontaneUe which 
apparently does not close even in very old individuals. For the first 
group the name Notolepidomyzon^ is available, while Pamtostem 
must be retained for the second. 

Oatostomus has a broad, usually rectangular fontanelle (fig. 3), 
and the lips are not armed with a homy sheath as in Notohpido- 
TTvyson and Pantosteus. 

Recent s^uthors recognize three species of Pantosteus in the Colorado 
system, namely, P. darld (Baird and Girard), P. arizonae Gilbert, 
andP. ddpMnus (Cope).* 

Specimens measuring about 240 mm. from Beaver Greek near Fort 
Verde,- are referable to P. darhi, as they possess the very large and 
somewhat rounded scales of the anterior upper parts which character¬ 
ize that species. The scales m the first row above the lateral line are 


1 Field Columb. Mus. Publ. 93, Zool. Ser., vol. 5, p. 32, pL S. 

s The type of Oatostomus bemardini No. 174, U.S.N.1L, a specimen measuring 193 mm., has 12 rays In the 
dorsal, 7 in anal, 74 scales in lateral series, 15 in series between lateral line and middle of back, 12 below lateral 
line, and 33 between occiput and dorsal fin. 

» Fowler, Henry W., Proc. Acad. Nat. Scl., Phila., 1913, p. 47, NotoHepidomuzon type arizomae. Cope and 
Yarrow; Wheeler’s Explor. west of the ICXlth merid., vol, 6,1875 (1876), p. 673, Pantosteus type jdatjfrhyn^ 
chus. it will be noted that Notolepidomyeon was characterized by the size of the scales, while the type 
of Pantosteus has a large fontanelle. 

* Proc. Acad. Nat. Sci. Phila., 1854, p. 27, (Mostomus darhi; U. S. and Mex. Bound. Surv. IchthyoL, 
p. 38, pi. 22, Minomus darhi; Bull. 47, XT. S. Nat. Mus., p. 170, Pantosteus arizonae; Proc. TJ. S. Nat. Mus., 
vbl. 20, p. 488, pi. 36; U. S. Greol. Surv. Wyoming, Fourth Ann. Kept., 1870 (1871), p. 435, Minomus 
ddphinus. 
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not miioli, if any, laj^er than those of the row iminediately below. 
Those of the succeeding rows above the lateral line rapidly and sonae- 
what regularly grow larger and more rounded in outline, until on the 
median part of the back they are mucb larger than any on the caudal 
peduncle. The lips have a prominent homy sheath. The skull is 
thick, the edges of the parietals and frontals uniting in a firm suture, 
thus completely obliterating the fontanelle. 

Of the other species, P. wnacmte has a skull of similar structure, 
and very large scales above the latoal line. A comparison of the 
type of P. arieonae and cotypes of 0. darld indicates that they are 
spedmens of the same species. The scales in the lateral series are 
found to number from 62 to 75, the series between lateral line ^ad 
back 7 to 9, between lateral line and ventrals 11 to 14, between ocdput 
and dorsal fin 15 to 17. 


Specimens from Beaver Creeh 

Lateral line. 69 68 70 66 66 70 62 64 

Above lateral line. 98987979 

Below lateral line. 10 10 10 11 10 10 11 9 

Before doraal. 16 15 16 17 17 17 15 17 

Type and paratype P, arizorm. 

Lateral line. 67 69 

Above lateral line. 8 8 

Below lateral line.11 11 

Before dorsal.16 17 

Cotypes of C, darhi, 

Latend line. 65 66 

Above lateralline. 8 9 

Below lateral line.11 10 

Before dorsal.17 17 


There is no material difference in the form of the body, proportions 
of various parts, fin rays, etc., as the following table of measurements 
will indicate: 



Paratype and 
type ofP. 


Examples from Beaver Creek. 



Length of body. 125 

Length head. 0.22 

Depth candal pedunde.08 

Length candai peduncle.155 

Len^ snout.115 

Diameter eye.05 

Interorbital width.09 

Depth head.15 

Snout to occiput.20 

Snout to dorsal.49 

Snout to ventral.58 

Length base of dorsal.15 

Lenm base of anal.085 

Hei^t dorsal.15 

Height anal.20 

Length pectoraL.IS 

Length ventral.156 

Dorsal rays. 11 

Anal rays. 7 
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The other lecogoized Ciolorado species has beea considered syaony- 
mons with P. bardm and P. vireseens, described by Cope/ The types 
of P. ddfhmus and P. ’bar&m are lost, and the locality &Ona which 
those and P. virescena came is not known with certainty. The 
descriptions of all are equally brief. The type of P. vireseens (No. 
16768, U.S.N.M.) remains. It is apparently of the same species as 
others in the United States National Museum identified by late 
investigators as P. ddpMtms. It measures 370 mm., being by far 
the largest specimen of the genus which the writer has seen.^ There 
is some reason to suspect that this is not synonymous with P. dd- 
phinus (Cope), for that authority distii^uidies the latter by its short, 
wide head and thick body. He also says that the scales are sub¬ 
equal. The. type of P. vir^cem is relatively dender and the scales 
of the anterior dorsal surface are much smaller than the others, a fact 
which Cope records. However, as no more important reason appears 
for distinguishing between P. ddphiniis and P. vireseens, they are 
here regarded as synonymous. The skuU of this species is relatively 
thin and the fontanelle constantly remains open. 

Unless the present treatment of these nominal forms is at fault 
it is evident that there are but two species of Pantosteus (Pantosteus 
and NotoUpidomyzon) in the Colorado system. Both are easily dis- 
tii^uidied from species of Catostomus by the structure of the lips, and 
they differ markedly from each other in the size of the'scales. "V^en 
the (sunia of both are compared, it is observed that the heavy, firm 
skull of N. clarTd, with its closely fitting frontals and parietab, con¬ 
trasts strongly with the comparatively light, thin skull of P.del- 
pTiiams, the sharp-edged frontals and parietals of which are separated 
by an elongate and narrow fontanelle. 

With these Colorado forms in mind it will be of interest to examine 
similar catostomids of the Bormeville Basin, where three species have 
been described, Catostomm generosus Girard, Minomus platyrTiynchus 
Cope, and Mmomas jarrovvi Cope,* only one of which has been gen¬ 
erally recognized. Ihe ootypes of O. generosus and M. pladiyrTiyneTms 
are preserved in the Museum. The former represents a species with 
a short, robust body and a very thick skull without fontanelle, hence 
belonging to Notolepidomyson, while M. pJatyrTiyTushus is relatively 
slender and has a thin skull with an elongate, narrow fontanelle,^ 

1 IT, S. Geol, Surv. Wyoming, Fourth*Ann. Kept, for 1870 (1871), p. 436, Minomus hardus. Wheeler's 
Ea^ilor. West of the 100th Merid., vd. 5,1875 (1876), p. 675, P. vireseens. 

3 Numerous specimens of Pantosteus measmdhg from 230 to 395 mm., the largest of which weighed li 
pounds, were lately collected by the writer while engaged in a survey of the Bonneville system under 
the direction of the United States Bureau of Fisheries. In these the fontanelle is present. 

* Proc. Acad. Nat. Sol. Phila., 1866, p. 174. Proo. Amer. IPhllos. Soc. Phila., 1874, pp, 134,185. 

« The fontanelle, covered or dosed as usual with a tough membrane, must have escaped the attention 
of Cope, as M. plattirhynchus is the first species mentioned and described under his diagnosis of the genus 
Pantosteusy whidi he dhaiacterizes by ''a complete union of the parietal bones which obUterates thefontar 
nellesp universal amcmg the suckers." 

81022*^—Proc,NJkr.vol.4a—15-87 
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a member of tJie genus Pcmtosteua. The ootypes of jammi can not 
be found. Cope remarks that this is a less elongate species than 
fla^hymTms, thus lending color to the supposildon that his observa¬ 
tions were made on an example of gemroms. It is also worth while 
to note that the original description refers only to “several specimens 
from near Provo. Messrs. Yarrow and Henshaw.” There can then 
be no mistake as to the type-locality, and apparently no good reason 
to assume that any cotypes came from the Bio Grande.^ 

The Labontan system hM one spedes, P. laTumtan Butter,* which 
is related to P. ‘^tyrh/yndms, each resembling the other closely both 
in cranial structure and external characteristics. One form, P, 
jordam'^ Evermann described from the upper part of the Missopi 
Basin, seems to be a representative of P. phiyrh/ynchm, althou^ me 
fontandle is reduced to a very narrow slip. But one sped^ seems 
to be known from the Bio Grande, Oatostomm plelems Baird and 
Girard.* It has the thick skull without fontaneUe characteristic of 
Notolepidom/yzon. Santa Ana Biver, a coastal stream of southern 
California, contains one species santoranae, a member of the same 
genus. Its describer was mistaken in its rdationships, having com¬ 
pared it with wrongly identified specimens.® 

The relationships here indicated, and which are believed to be in 
harmony with both the structure and geographic distribution of the 
spedes in question, may be indicated as follows: 

Lips with a homy cutting edge; cranium thin; a narrow and usu¬ 
ally slitUke fontanelle present (%. 2): 

Pantostms — 

ddphinm Colorado. 
platyrJiyneJms Boimeville. 
jordard Columbia. 
lahontam Lahontan. 

lips with a homy cutting edge; cranium thick; no fontanelle 
(% I): 

Notolepidomyson — 
darhi Colorado. 
sarUaHMiae Santa Ana. 
generosus Bonneville. 
phheim Bio Grande. 

The center of distribution of each genus is the BomeviUe Basin. 

1 Bun. XT. S« lU. Comm., No. 12,1892, p. 56. List of spedmeos of ziow foimd in the IT. S, 

NotioD^ Kuseom. 

* Bun. 0.8. Comm., No. 22,1902j p. 146. 

* Bun.^« S. Pfali Conun., No. 12,1892, p. 61. The writer foUows Jordan and Evermann In identifying 
P. eolumbUmua EfyernnaTm (Amer. Naturalist, Eebniaiy 4,1888, p. 151) with P.jor^ani, not having sufSr 
dent material for a caiefol comparison. A few poorly preserved spechneoa froin lie Oohamhia indicate 
^t this IdecLtificatloxi should be accepted pxovisionaBy, for the two may be distinct species. There Is' 
danger d confusing this farm with (7. eatostomia. The latter has a narrow, rectangular fontanelle. 

* Proc. Acad. Nat. Scl Phila., 1854, p. 28. 

» Ptoc, U. S, Nat Mus., vbl. 84,1908, p. 3?, 
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One is jnstified in looking forward to the possible discoyery of one 
or even more nndesmbed forms, or at least to the extension of the 
range, of known species. It is quite within reason to presume that 
iVl generosus is represented in the upper Columbia Basin. The 
status of flabgrTi/ynchm, jordam, and eolv/nMamm should be carefuUy 
inyestigated. 

The spedmens here used for comparison were about 6 inches long, 
perhaps the ayerage size of mature individuals. In yery old exam¬ 
ples of Pamiosteus the fontanelle becomes linear. In the large type 
of P. virescem the parietals and frontals nearly meet. 

The smallest specimen of N. darki examined measured 70 mm. in 
length. bTo fontanelle was present, but the parietals and frontals 
were not yery firmly united along the median line. 

Beayer Creek, Santa Cruz Riyer. 

XntAUCBEH TEXANUS Abbott.i 

This species is remarkable for the high and narrow dorsal hump or 
keel which rises abruptly from the rather low, flat head, and extends 
to the dorsal fin. The bony structure of this keel is formed by the 
junction of an enlarged occipital crest and a series of fused or closely 
apposed and modided spines and interneurals. The anterior and 
stronger part of the crest is supported by the complex of yertebrae 
oyer which the chain of Weberian ossides extencfe (fig. 6). This 
complex inyolyes 3 developed vertebrae, no trace of ano^er ap¬ 
pearing in the mature skeleton. The first of these is represented 
by a thin centrum without lateral processes, above which is the 
spine {8.1), narrow and knife-like, with a heavy, thick base, dosdy 
apposed to the first intemeural {i.l.), the base of the second verte¬ 
bral spine and the neural arch. The second vertebra is not anky- 
losed with either the first or third. Its neural arch is large, and the 
spine {8. S) above it is massive. With the second spine are firmly 
coosified the broad, leaf-like interneurals between the first and fifth 
spines. This spme-intemeural complex is the “trapezoidal inter- 
neural” of Lockington^ and the “large, intemeural formed by a 
thick central pillar with anterior and posterior wings” of Kirsch.® 
The third spine {8. 3) is broad and low, closdy joined to the base of 
the second, or ankylosed with it. The fourth is slender, dxort, and 
supplied vTith a bifid tip which clasps the lower edges of the last 
fused interneurals. Five other interneurals (one of which is occa¬ 
sionally absent or partly developed) with thin, broad tips and narrow, 
pointed bases, together with the first intemeural of the dorsal fin 
finally complete the bony crest. 


1 Fowlerflnds that X. cypho of authors is C. texanus Abbott. Froc. Aoad. Nat. SoL Fhila., 1913, p. 54. 

* Proo. Acad. Nat. Soi. Phlla., 1880, p. 237. 

8 Proc. T7.S.Nat.Hus., voL 11,1888, p. 556, description of Xyraxushea ESgenmaim and Eirscih, new genos. 
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An osseous crest not much unlike this is present in Oarpiodes and 
Ic£obus, the elements being especially distinct in the latter (fig. 6). 
It is rather feebly represented in CatosUmm, where the coosified 
part of the crest involves the spines and intemeurals anterior to and 
including the sixth vertebra. The fourth, fifth, and sixth spines 
only are easily distinguished, their tips extending upward astride a 
knife-like blade formed by the ankylosed intemeurals. 

The skull of Xyraimhen, differs greatly from that of Chtostomm, 
as will be seen by a comparison of the illustrations (figs. 3 and 4). 
The fontanehe in Xyrcmchen is broad anteriorly, narrow posteriorly, 
almost triangular in shape, the postmor part continued backward 
and upward as a narrow trough on the base of llie occipital crest. 
In Catosixmm {insigms, commersom, maaroeheUus, mmotiUus, ta~ 
Tiomsis) the foramen is broad, oblong, and more or less rectangular. 

This and other peculiar cranial characteristics of Xyrcmchen indi¬ 
cate no very dose rdationship between it and Catostomm. 

The dorsal crest of the species is exaggerated in old age by the 
fiattening of the head, the dorsal contour of which becomes strongly 
concave in contrast to the convex skulls of Catostomus, Oa^piodes, 
and others. 

Doctor Meams notes that the flesh of this species is excellent and 
of fine flavor. 

Specimens were collected in the Colorado at Yuma, where one. 
example with a peculiar abnormal squamation appeared, the scales 
being only about half the usual size, except in several very restricted 
areas, where a few normal ones were found. 

Very laige Bpedmeos, refusiag to take a hook, were snared in deep holes among 
the rocks. A line with several hooks attached was allowed to sink to the bottom 
and when a school moved over it the line was brought out with a sharp swish of the 
pole, a sucker usually being hooked. 

The entire ventral surface is orange yellow; pectoral and ventral fins very slightly 
dusky, their upper surface marked basally with dusky olive; iris yellow, with 
greenith-yeUow granulation; lower third of head, including end of snout, orange 
yellow, in strong contrast with the flesh-colored mouth; sides salmon color, granu¬ 
lated with dusky oUve; dorsal surhkce, including top of head, dork olive brown; 
anteri(»; ridge of hump pale olive. Dorsal fin olivaceous; anal orange yellow, indis¬ 
tinctly marked with dusky; caudal yellowish olive. In some examples the fins are 
rather rosy, and the scales of the ddes are tipped with silvery. An occasional example 
has the do^ sor&oe dark (flive brown, and there is a strong pinkish tint below the 
' lateral line.' 

Colorado Eivear at Yuma; Gila River at Gila Gty. 

~ OXtA ELEGAITS Baird and Oliaid. 

There is one example in the collection which measures ISf inches 
in length* The head is greatly flattened and a broad, rounded, 
nuchal hump is developed. 

The very narrow caudal peduncle, the depressed and elongate 
head, and the dorsal hump of G. degans calls to mind the fact that 
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these peeuliarities are characteristic of other Colorado forms. An 
-umisuallj narrow caudal peduncle distioguiriies O. latijmms and 
6. degam, the depressed head is found in PtgchoeheSm hiema, 0. 
rdbusta, and X. texomus, and the dorsal crest is conspicuous in X. 
texmiis and G. rdbusta. These characters become fully developed 
only in old individuals. 

Gila River at Gila City; Colorado River, Yuma; Salton River, 
Colorado Desert, Lower California. 

gha kobusta cape. 

In large individuals the back is greatly arched, the head flattened, 
and concave in outline. The maxillary appears longer, the tip ex¬ 
tending beyond anterior margin of eye, which it does not reach in 
small spechnens. 

G. se/mkmda ‘ seems to be synon 3 mious with this spedes. In the 
ventral region the scales are small, thin, and not securely embedded. 
The observations of Ellis,* “Specimens of this subspecies differ 
from the typical G. rdbusta in having no scales in the midventral 
portion of the body as far posterior as the base of the ventrals and 
no scales on the mid-dorsal region as far back as the middle or last 
ray of the dorsal fin,” are not applicable to this form, as the cotypes 
of G. sempinuda from the Rio "Viigen have the entire ventral surface 
scaled, where the scales have not been displaced by acddent, in 
which case the pockets remain. The same is also true of the mid¬ 
dorsal re^on. 

Fishes of this species may be caught with baited hook, “the flesh 
of a bird or minnows of its own species answering equally well. The 
stomach of one specimen contained a frog.” 

An example measuring 9§ inches from the Verde was colored in 
life as follows: 

Dorsal aspect dark, dotted 7111]. gold and silyer; sides with obsolete blackish bands, 
most distinct toward the taU; below, sily«y white; iiis, golden; peritoneum, black. 
A smaller specimen was lighter colored and had a gold band extending from the 
superior extremity of the opercular opening to the base of the tail. In many speci¬ 
mens the yentral surface ranges in color from pure white to rosy salmon. 

The ^ecies is locally known as bony-tail or Verde trout, and when taken from cool 
water the flesh has an excellent flayor. 

Verde River at Fort Verde; Gila River at Gila City. 

PTYCHOCEEILUS LUCTCS Oliud. 

Colorado River at Yuma; Gila River. 

SICHARDSONIOS OIBBOSUS (Baltd and Glcaid). 

In determining the identity of spedmens collected by Doctor 
Mearns it became necessary to examine the types of Giia gibbosa 


1 Wheeler’s Bailor West of the 100th Mmid., yoL E, 1875 (1876), p. 666, pi. 31, figs. 1, la. 

2 Fishes of Colorado, UniVa of Colorado Studies, 1914, p. 57, Gila rcbusta semimtda. 
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Baaid and Girard,^ Tigoma intermedia Girard,* and OUa nigra Cope.» 
It was found that they represent the same species. 

The type of G. gibhosa, No. 223, U.S.N.M., is from the Rio Santa 
Cruz, a tributary of the Gila. The following measurements of the 
specimen are recorded in hundredths of the length to base of 
caudal fin. Length, 170 mm.; length head, 0.286; depth caudal 
peduncle, 0.106; length caudal peduncle, 0.20; length snout, 0.08; 
diameter eye, 0.055; interorbital width, 0.09; depth head, 0.19; 
snout to occiput, 0.20; to dorsal, 0.58; to ventral, 0.64; length base of 
dorsal, 0.18; base of anal, 0.09; height dorsal, 0.16; anal, 0.146; 
length pectoral, 0.16; length ventral, 0.12; number dorsal rays, 8; 
anal, 8; scales in lateral series, 74; between lateral line and middle of 
back, 19; between occiput and dorsal fin, 36. 

One of the cotypes of T. iMermedia, No. 232, U.S.N.M., has 76 
scales in the lateral series, 20 above the lateral line, and 39 between 
ocdput and dorsal fin. There are about 8 small, diort gjhrakers. 

The cotypes of G. nigra, No. 16987, U.S.N.M., are from Ash Creek, 
Arizona. Specimens from San Carlos are also recorded by Cope, but 
they should not be regarded as cotypes * as the original description 
is based on laiger examples, “li inches,” those from San Carlos 
bdng much smaller. 

Specunens frola Clear Creek about 20 miles above its confluence ■with the Verde 
were examined about July 2. The back was dark olive green, the sides golden yel- 
low; sides of head brassy yellow granulated with black; ventral r^on yellow; iris 
yellow. Has orange, the area around thdr bases vermilion. 

Santa Cruz River, Verde River near Fort Verde. 

A few fidies from Bear Creek, a tributary of Altar River, are prO'. 
visicnally identified as B. gibboeiis. They appear to differ in form 
and scale characters from members of the genus taken in the Colorado 
n-Tod in. the Yaqui. Material for a careful comparison is not available, 
however. 

BicmuKDSomnTS pusvciseus (oitud). 

This species has a robust body, large head, and very diort snout. 
The ^llrakers are very short, scarcely evident in some specimens. 
The scales in the lateral series number from 56 to 60; above lateral 
line, 16 or 16; between lateral line and ventral, 8 or 9; between 
occiput and dorsal, 34 to 36. Dorsal rays, 8; anal rays, 8. 

San Bernardino River. 

rroraoms mbabusi, n«w spedes. 

Five ^edmens of a Noiropis, which apparently belongs to an 
unknown form, were collected in the Yaqui Basin. Ihe species 

* Etoc. Acad. Nat. Soi. Phila., 1854, p. 28; XT, S. and Mex. Bound, Surv. IclithyoL, p. 64, pi. 33, figs, 1-4. 

s Ftoo. Acad. Nat SdL Fhila., 1856, p. 206. 

» Wli6eiar*s Esplor. West of the 100th Merid., vol. 6,1876, p. 663, pi. 30, fig. 8. 

* Bull. 47, IT, S. Nat. Mas., p. 235, synonymy of X. niger. 
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which is named in honor of its discoverer is characterized by the 
rather rounded and dongate body, slender caudal peduncle, posterior 
position of the dorsal fin, laj^e scales, lai^e eye, teeth 4-5, short ali¬ 
mentary canal, almost complete lateral line, and the absence of dark 
bars or spots. 

On comparison with other forms the exact relationships of the 
species do not appear. It is probably allied to some form indigenous 
to the Bio Grande. 

Description of Notropis meamsi, type No. 76163, U.S.NJ 1 I., from 
San Bernardino River, Mexico, near monument 77 of the interna¬ 
tional boundary; Dr. E. A. Meams, <^llector; October 6,1893. 

Head 4.1 iu length to base of- caudal; depth, 3.9; depth caudal 
peduncle, 10; scales lateral series, 40; between lateral line and middle 
of back, 8; between occiput and insertion of dorsal, 19; dorsal rays, 8; 
anal, 8. 



Kotbohs meabnsi. 


Snout rather pointed, the lei^th about equal to diameter of eye. 
Cleft of mouth oblique, extending sightly beyond anterior border of 
orbit. Dorsal inserted behind a vertdcd through base of ventral. 
Caudal deeply notdhed, the lobes pointed; 4 or 5 upper and lower 
rays not fully developed. Edges of dorsal, anal, and ventrals convex; 
pectorals obtusely pointed. Teeth 4 on the right side, 5 on the left; 
strong, pointed, with hooked tips; a narrow grinding surface present. 
Peritoneum silveiy; a few dusky spots on its dorsal surface; lining 
of operde silvery. Alimentary canal diorter than body, folded once 
and back. (Viscera and teeth from paratype.) Pseudobranchiae 
very laj^e; 4 or 5 very short stubby gill rakers. 

^ales large and regular. Lateral line complete or nearly so; 
sli^tly decurved anteriorly. 

Color silvery, darker and with little luster on the dorsal surface; a 
broad, lateral, silvery stripe present, which gradually narrows on 
caudal pedimcle; no bars or spots; a hnear, black stripe, not parallel 
with the lateral line, extends from bdow dorsal fin nearly to base of 
caudal. 
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Theparatypes exhibit some variation, as illustrated in the annexed 
table. The pores of the lateral line fail to develop on occasional 
scales, especially on the caudal peduncle. 


Notropis Tmarnd.^-^-MeamreTnenta of type cmd paratypes. 


Lengtb of body. 

Length head. 

Depth body. 

Depth caudal peduucle.. 
Length caudal peduucle. 

Length snout. 

Diaiueter eye. 

Interoarbital vidth. 

Depth head. 

Snout to occiput.... 

Snout to dorsal. 

Snout to ventral. 

Length base of dorsal_ 

Length base of anal. 

Hei^t dorsal. 

Height anal. 

Length pectoral. 

Length ventral... 

Length caudal.. 

Dorsal rays. 

Anal rays.. 

Scales lateral line. 

Scales above lateral line. 
Scales below lateral line. 
Scales before dorsal. 


.mm.. 41 

.0.26 

.27 

.10 


.06 

.066 

.076 

.19 

.21 

.65 

,60 

,12 

.115 

.20 

.17 

.19 

.17 

.26 

8 

8 

40 

8 

5 

19 


40 

35 

0.25 

0. 255 

.28 

.28 

.10 

.11 

.21 

.25 

.07 

,07 

.065 

.07 

.085 

.085 

.18 

.19 

.20 

.21 

.68 

.56 

.60 

.61 

.13 

.14 

.13 

,12 

.21 

.21 

.16 

.19 

.20 

.22 

.14 

.17 

.27 

... 

8 

8 

9 

9 

37 

38 

8 

8 

4 

4 

18 

17 


AGOSIA CHRYSOGASTER Giiaid. 

The teeth of 10 specimens were examined and found to have a 
well-developed grinding surface. They were sharp and distinctly 
hooked at the tips. There were 4 on each side. The fins are unusually 
short and rounded in some cases, the ventrals not reaching the anal 
opening. Tubercles are present on the heads of the males taken in 
January, and the females contain many eggs in various stages of 
development, some very large, apparently ripe. The peritoneum is 
dark; almost black. 

Doctor Meams observes of the color: 

Blackish above, greenish olive on the sides, and white below. Steel-blue reflections 
on sides of head. 

Sonoyta River. 

PLAGOPTBRUS ARGENTISSIMUS Cope. 

Three specimens of this interesting spined mionow bear rudi¬ 
mentary scales on the anterior dorsal parts of the body. On the 
throat, just posterior to the lower lip, is a mass of papillae like those 
on the lips of Gatostomus. 

Gila River, near Gila Qty. 
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SALMO ISIDBUS Gibbons. 

A spedmen 84 indies long from Oak Creek appears to represent 
fishes that have been introduced frona some Califoinia stream. It is 
a beautiful trout with a very deep body and small head. The adi¬ 
pose dorsal is short and unusually high. The dorsal half of the body 
is closely covered with spots, sharply outlined and perfectly round 
on the head where they are about half as large as the pupil; smaller 
and irregular in outline on the body, many of them somewhat 
X-shaped. The dorsal and caudal are closely covered with very 
small spots, the dorsal with a row of elongate ones along the base. 
Lower half of head and body, pectorals, ventrals, and anal immacu- 
late. No teeth occur on the tongue posterior to those of the glos- 
sohyal. There are 140 rows of scales in the lateral series. 

Specimens of this same trout with 116 to 120 scales in the lateral 
line and measuring about 15 inches are recorded by Doctor Meams 
from Clear Creek. 

This creek tuns in a canyon with walls over a thousand feet high. At the bottom 
along the stream is a forest of Douglas ^ruce, willow, aspen, walnut, maple, box- 
elder, pine, and hackberry. There is a dense growth of hop and grape vines together 
with ^irubs, annuals and ferns. The canyon walls are of limestone above, sand¬ 
stone below. 

Color above, a dark vinaceous olive, becoming silvery below the lateral line and 
yellowidii beneath and on the opercles. Dorsal yellowish olive, thickly spotted; 
paired fins reddish orange, obscurely spotted with dusky. Back and sides densely 
spotted with black, the spots on head, back, and adipose fin being rounded, those on 
sides and posterior parts irregularly X-shaped. The iris is golden, as are the operdea 
and preopercles in places. On August 13 a female full of large ^gs and measurii^ 
inches was taken in Oak Greek. The color was similar to that described above. 
Peritoneum whitish or colorless. A smaller one, 13 inches long, differed only in 
being whitish below. Other trout from Oak Creek were pure white below between 
the pectoral and ventral fins; the sides to or above the lateral line, greenish yellow; 
above lateral line the ground color was olivaceoTis; iris yellow; mottled with black; 
sides of head brassy yellow; dorsal and caudal greenish yellow. 

The stomachs often contained quantities of sand and small pebbles. Wasps, 
grasshoppers, and grubs were frequently found there also. The largest trout caught 
weighed somewhat more than 3 pounds. June is the best month for fishing, when 
the trout are found hi^ up toward the source of the brook. 

Oak Creek. 


POBCOia OCdDBHTAUS (Balid (md Oliaid). 

Speciiuens collected by Herbert Bro'vm in Santa Cruz Eirer near 
Tucson, November 20, 1893, contained eyed embryos. In one 
example, measuring 2i inches, there were 15 such young, besides 
many embryos and eggs in various stages of development. 

Gila Kiver near Gila City and Adonde Siding; Santa Cruz Elver; 
San Bernardino Eiver; Cajon Bonito Creek. 
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CYPRINODOK MACTSXABICrS Baitd and Qtoucd. 

Examples collected in the Sonoyta Februaxy 1 are thus described 
by Doctor Meams. 

IQie females of this species are beautifully banded with black on a ground of greenish 
olive above and white below. The posterior portion of the opercl© is bright steel- 
blue. The males are not sharply banded and the colors are plainer. They are 
very tenacious of life, and ascend small streams, entering cold springs whenever 
possible. 

Gila Eiver at - Gila Gty and Adonde Siding; Sonoyta Kiver; 
spring near Sonoyta Eiver. 

EXPLANATION OP PLATES. 

Pla-tb 76. 

Crania of catostomids. 

Pig, 1. NotoUpidcmyzon claxhi X 2. Beaver Creek, Arizona* 

2. Pantoateua Idhmtan X 3. Humboldt River, Nevada. 

3. CatosUmvus insignia H 1. Colorado River, Arizona. 

4. Xyrauchefi cypho X J. Rio Verde, Arizona, 

PLA.TB 77. 

Osseous structure of the dorsal crests of 
Pig. 5. Ictiohus bubcdm 

6. Xyrcsuchen temnua Cobrado River, Arizona^ 
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NEW FKESH-WATEE SHELLS FROM THE OZARK 
MOUNTAINS. 


By Anson A. Hinbxet, 

Of Dubois, Illinois. 

During August, 1914, tlie :nTiter spent two weeks coUectizig in the 
Ossark region, chiefly at Galena, Missouri; Cotter, Norfolk, and Black 
Rock, Arkansas. An interesting series of fre^-water species was 
obtained, of whicb several appear to be new. Descriptions of these 
are given below with a list of the species collected. 

AKCmOSA ABE^SSnsiS, s«tr sgedM. 

Plate 78, fig. 3. 

Shell smooth, conical; whorls five, convex; suture impressed. 
Aperture lai^e, oval; labrum straight, a slight sinus at the base of 
the columella; columeUar callus brown, thick and curved across the 
parietal wall, slightly indented in the umbilical region. Shell yellow¬ 
ish or straw-color externally with sis faint, narrow, brownish bands, 
showing the same in the aperture. The type, Cat. No. 271764, 
U.S.N.M., measines: Height, 10 mm.; diameter, 7 mm. 

This spedes was found in the North Fork of White River 2 or 3 
miles above Norfolk, Arkansas. A very few were taken at Cotter, 
Arkansas. 

This is the first An&Mo$a known from west of the Mississippi River. 
Compared with A. svAghlosa, it is smaller, spire more produced, 
aperture not as wide. It is nearer to A. vwyata but is smaller, more 
solid, lighter colored, and has the character of the bands difierent 
when present.. 

The more elevated ^ecimens resemble diort wide forms of Ckmolxjr 
sis fhlmis, but that species has an angular body-whorl and difl^n 
in the aperture and callus. The diflerence is strongly marked in the 
young spedmens. TheyoungA^rkanaends has a striking resemblance 
to some of the spedes of Somatogyms. An occadonal specimen has 
two broad bands with a light zone between of about the same width. 
A light-colored band below the suture is shown on many specimens. 
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FYROT7X.OPSIS OZAHSENSIS, nm species. 

Plate 78, fig. 2 . 

The shell is imperforate, conical, smooth, whitish hom-colored; 
whorls five, convex; the suture impressed. The aperture is holosto- 
mate, oblique, widely ovate; columellar callus thick, the outer edge 
slightly raised, and curved. The outer lip thickened, extending 
beyond the outline of the spire. The type, Cat. No. 271765, 
U.S.N.M., measures: Height, 3 mm.; diameter, 1.5 mm. 

Found in shallow water on the bedrock of the North Fork of White 
River, 2 or 3 miles above Norfolk, Arkansas, on August 14, 1914. 

Differs from P. wdbasJiensis in the convex whorls, deeper suture, 
wider aperture, and the conical outline. 

SOlilATOGYRtTS CUASSILABniS, new ^es. 

Plate 78, fig. 1 . 

Shell small, depressed, translucent whitish hom-color, of about four 
whorls; surface smooth but not polished, sculptured only with rather 
sharp but not conspicuous incremental lines; whorls rapidly increas¬ 
ing in size, markedly flattened in front of the suture, thence evenly 
rounded; base rounded, with a minute but distinct umbilicus; aper¬ 
ture obovate, the margin continuous, duplex, moderately and evenly 
thickened; aperture bluish white within. The type, Cat. No. 271763, 
U.S.N,M,, measures: Height, 4.6 mm.; maximum ^ameter, 3.5 mm. 

Collected by A. A. HinJdey, in 1914, in North Fork of the White 
River, at Norfolk, Arkansas, 


LIST OF SPEOIES COLLECTED. 

G=*coUected at Galeiia, Missoiiii; Os=collected at Cotter, Arlcansas; N~collected at 
Norfolk, Arkansas; B«=collected at Black Bock, Arkansas; S^collected at Spring 
Biver. 

Trundlla triqitetTa Bafinesque, 0. 

Lampsilis ventricoms Bames, G. 0. N. B. S 
Lampsilis IrmcuLus briUsi Simpson, 

G. 0. N. 


Lcmipsilia IvAeolua Lamarck, G. 0. 
Lampdlis eUipsiformia Conrad var» G. C. 
Lwmpsilis ligartmM/nm Lamarck, C. B. S. 

Hildreth, C. N. B. S. 
Zcmpsilis rectus Lfunarck, G. C. N. 
LampsUis subrostratus Say, G, 

Lampsilis limosus Conrad, N. 

Lomps^ %r%s Lea G; 0. 

Zampsilis gUns, G. 
lampsUis pwrpwratus Lamarck, 0. S. 
Lpmpsili^ madlis Bames, O. N. B, S. 
X^psUisUptodcml^s^ G. 0. 
Ohwana dlipsis Lea, B. 
PZotpioZaaecwmLea, C. N. B. S. 

Lea, 0. N. B. 

P^^Za dcmocifomis libonaem 
Tritogonia tuhereulata Bames, C. N. B. S, 


Cyprogenia dberti Conrad, C. N. B. S. 
OUigvwria reflexa Bafinesque, B. S. 
PiymobruTwhus clintouenm Simpson, G. 
C.N. 

Strophitus edmtulus Say, G. 0. N. B. S. 
Anodonta imhedlis Say, G. 

Anodmta suhorbiculata Say (pond), S. 
Anodonta grandis Say. 0. 

Symphpiota compUnaia Bames, 0. 
Symphynota costata Bafinesque, G, C. N. 
B. S. 

AlasnMmta cakeola Lea^. C. 
AlasmidorUa truncaia B. BE. Wright, G. C. 
N.B.S. 

Unio gibbosm Bames, G. 0. N. B. S. 
PZ^ro 66 matAtter 6 ( 2 cH Frierson, G. C. N. S. 
Qvadrula perplicata Conrad, C. N. 
QuadmlaunoulcdoBBrnea, G. B. S. 
Quardula trapezoides Lea, B. 

Quadruh cyhndnca Say, 0 . N. B. S. 
QuaMla metarmra Bamxesque, B. S. 




so. 2129 . 


NEW FRE8S WATER SHELLS—SINKLEY. 


589 


Quadrula pustvilosa Lea. C. N, B, S, 
Qmdrula trigom Lea, Gr. N. B. S. 
Qmdrula cocdma Conrad, 0. N. 
Qmdrula soUda Lea, C. N. B. S. 
Qmdrula pyramidata Lea, B. S. 

Quadrula phm Lea, S. 

QmdrulaehemLea, N. B. S. 

Quadrula tuberculata Bafinesque, G, 0. 
N.B.S. 

Sphaerium, species, C. 

Sphamum strialmam Lamarck, G. 
mjL&mlium trarmersum Say, G. N. 
Pisidiumy species, G. 0. 

Pisidium sorgmti Sterld, G. 

Piddium compressum Prime, G, 

Pisidium punctatum SterkL G* 

Pisidium friersoni Sterld, G. 

Pisidium virgmicum Bouiguignat, G. N. 
Campeloma suhsolida Anthony, G. 0. N. 
B. S. 

Campeloma, species? B. 

Vinpara eontectoides Finney (pond), S. 
Vmpaxa suhpurpurea, Say B. 


SoMogyrus crassUahris Walker, N. 
Somatogyrmsubglolosus Say, B. S. 
Amnic^ dTidnnatfimsis Anthony, G. 0. 
N.B.S. 

Amnicola emargmata Ktuster, B. 
Pyrgulopsis ozarki BHnkley, N. 

An^ma verrucosa RafinesOTO JB. S. 
Pmroc&ra elevatum Say, G. 0. B. 
PUurocera suhulare Lea, 0. N. 

Pkurocera mmilifemn Lea, N. 

Pleurocera aheare Conrad, B. S. 

PUurocera plicaia Tryon?, 0. N. 
Ooniohasis pUhiys Anthony, G. 0. N. 
Ooniohasis, ^ecies, N. 

ATWuicm arkansasi Hinkley, 0. N. 

Physa gyrina Say G. C* N. 

Physa crondoZZi Baker, G. 

PlanorUs (Eelisoma^ trivolvis Say. G. C. 
Phnorhis (Selisoim) bkanrioius S^, C. 
PlanorUs {Qyraulm) j^us Say, G. 
PlanorUs sampsoni, G. 

I^imnaea ohrussa Say, G. N. 

Succmea concardialis Gould, G. 
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OSTEOLOGY OF THESCELOSAUEUS, AN ORTHOPODOUS 
DINOSAUR FROM THE LANCE FORMATION OF 
WYOMING. 


By Chaeles W. Giemoeb, 

AtiitUmt Oarator of Fossil EeptUes, United States NatiomL Mnseim.' 

INTRODTJOTION. 

Since the prelimmary description ^ of Thescdoscmrus neghdus was 
published the preparation of the type-specimen has been completed 
and it is now proposed to give a more detailed account of the skeletal 
anatomy, and a fbller discussion of its affinities and relationships than, 
was possible at the time of publishing the original article. 

The finding io, the United States National Museum collections of 
the portions of three individuals in addition to the type-specimens 
serves as excellent supplimentary material and enables me to describe 
more accurately certain parts of the skeleton that were either missing 
or badly damaged in the typical specimens. 

OSTEOLOGY OP THE80ELOSATJEUS. 

SUUIUST OV ENOWK MATEBIAL. 

Type, No. 7757, U.S.N.M. An articulated skeleton, lacking the 
skull and neck, and portions of humm, scapulae, and coracoids. From 
Doegie Creek, Niobrara County,® Wyoming. CoHected by J. B. 
Hatcher and W. H. Utterback, 1891, 

Paratype, No. 7758, U.S.N.M. Consists of a few cervical, dorsal, 
and caudal vertebrae, portions of both scapulae, ribs, portions of fora 
and hind feet, 'and fragmentary limb bones. From Lance Creek, 
Niobrara Comty, Wyoming. Collected by O. A. Peterson, 1889. 

No. 7760, U.S.N.M. Left scapula and coracoid. From Deer Ears 
Buttes, Butte County, South Dakota. Collected by J. B. Hatcher, 
1891. 

No.7761,U.S.NA£. Cervical centrum. From "Beecher’s ^arry," 
Niobrara County, Wyomii^. Collected by Hatcher, Sullius, and 
Burrell, 1891. 

1 Ollinore, Charles W., A new Dinosaur from the Lanoe Formation of Wyoming. Smith. Ulsc. GoU.^ 
Tol. 61, No. 5,1913, pp. 1-6, figs. 1-6. . . 

s At the time these ooUections were made, Niobrara County was a part of Converse Coun^. 
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No. 8065, U.S.N.M.’ Proximal phalanx of digit III of the pes. 
From Niohrara County, Wyoming. Collected by J. B. Hatcher, 
1890. 

No. 8016,-, and 5031. The partial skeletons of three individ¬ 

uals in the American Museum of Natural History, New York, all 
from Dawson County, Montana. All collected by Bamum Brown. 

TKB VEBTBBBAX COLUUH. 

The Tertebral column is intact and articulated from the anterior 
dorsal r^on to Yery near the tip of the tail. This series may be 
subdivided as follows: Presacrals (all dorsals) 16, sacrals 5, and 
caudals 48. 

The number of cervicals is unknown; probably not more than nine, 
as in Ccmptosmrus. I am incUned to the belief that the dorsal series 
is complete as shown by the attachment of the most anterior sternal 
rib at the extreme outer comer of the sternal bone, thus leaving no 
room for the union of other ribs anterior to the sisteenth presakaral. 

The sacrum may be considered definitely determined as having 
fi.ve vertebrae. The tall lacks one or two vertebrae at the tip to com¬ 
plete the series. Tentatively the ver¬ 
tebral formula may be given as c9 ?, 
dl6, s5, c50. 

Cewicdl vertebrae. —^None of the 
cervical vertebrae was preserved with 
the type-specimen, but fragmentary 
parte of several pertaining to the para- 
type No. 7758, U.S.N.M., give a fairly 
good idea of the chief characteristics 
of the structure of the bones of the 

TlO. r.—ClBVIOAl. 0» THSBOBLO- ^®®'k. 

auntvBinGLBortraaiLuosB. PiaArraa. The centra are plano-concave, the 

concavity of the posterior end being 
«csi(»tzYQAP<iPBm« 4, DiATOSBEsis; 2 >, veryshsUow. In contour the anterior 
raucrszm. . dlield-ahaped, the upper border 

bei^ slightly indented by the neural canal. The sides of the centra 
below the neuro-central suture are pinched in, but to a less degree 
than in Gamptosaurus. Ventrally the centra are flattened. This sur¬ 
face is rugosdy roughened and extends the entire length of the ver¬ 
tebra, being wider behind than in front, as shown in figure 2. This 
flattening, of the cervicals appears distinctive of Thesedoscmrus, for 
in all oilier dinosaurs the ventral surfaces are either keeled or broadly 
rounded. 

The neural arches are attached to the centrum by broad pedicles, 
especially expanded on the anterior end^ where they extend outward 
over the tops of the parapophysial buttresses. The neural canal is 
large. 
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no. 2 .—Obbvical ysbtbbsa of Tse- 
SCBLOSAXTBUS KBGIIBCTUS GZLtfOBB. 
PABATYPE. No. 7758, U.S.N.M. i 
NAT. SIZE. Vbnteal Ym-w. 0. Zyff ., 
Antebzoe zyqapophtses; d , dia- 
POPHYSIS; pf paeapophysds. 


In figure 1 is shown one of the cervicals from the posterior half of 
the neck, which has a rather slender diapophysial process which ex¬ 
tends outward, backward, and slightly downward. The anterior 
zygapophyses have exceedingly broad 
articular surfaces placed wide apart. 

While nothing is known as to the pre¬ 
cise number of vertebrae in the neck, 
there appears no good reason to expect 
a greater number than in EyfsilopTiodon 
or Ocmptosa/urua, the latter having been 
definitely determined as having 9, which 
agrees with Huxley’s ^ determination of 
the cervicals in EypsUophodon, whereas 
Htdke * shows in h^ restoration only 8. 

Marsh* m his restoration of EypsHopTio- 
don has certainly erred in mcreasing the nrunber to 11. See plate 82. 

The measurements of the centrum shown in figures 1 and 2 are: 
Greatest length, 40 mm.; greatest width, anterior end, 41 mm.; 

greatest height, anterior end, 27 mm.; greatest 
width, posterior end, 33 mm. 

Dorsal vertebrae .—^The dorsal centra are slightly 
biconcave. In passing from the front toward the 
sacrum the centra gradually increase in length 
and in transverse diameter, reaching their maxi¬ 
mum development in the last dorsal. 

The flattened ventral surfaces of the cervicals 
change .to a narrow rounded surface in the an¬ 
terior dorsals, becoming progressively more and 
more broadly roimded as they approach the sac¬ 
rum. For a short distance on either end of the 
centra, when viewed laterally, the surface is 
longitudinally corrugated, being especially pro- 
paoBAELT THE 2 d bo^ nouncod On the ventral areas. The pinched-in 
SAL OF thesotlosatjeus depressioii of the cervicals changes in the dor- 
sals, so‘ that posterior to the mid-thoracic region 
the sides of the centra are approximately flat 
in the vertical direction. AH are concave, how¬ 
ever, longitudinally. All of the presacrals show 
stout transverse processes. In the anterior dorsal 
region these are relatively long (see fig. 3) with 
a capitular facet on the side of the arch. Pro¬ 
ceeding posteriorly the transverse processes become shorter and the 
position of the facet changes from the side of the arch to the front 



TYPE. No.7757,TT.S.N.M. 
}NAT. SIZB. LATEEAL 
VIEW. dj DIAPOPHYSISj 
P, PAEAFOPHYSIS; SPIN¬ 
OUS process; Stt,NEUEO- 
CENTEAL SUTUEB; 2, AN- 

TERioB zygapophyses; 

2', POSTEEIOB ZYGAPOPH- 


^ Quart. Joum. Oeol. Soc. London, vol. 26,1870, p. 3, pi. 1. 

> Philos. Trans. Koy. Soc. London, 1882, pp. 1035-1062, pi. 82. 
3 Dinosaurs of North America, 1896, pi. 84. 

S1022®—Proc.N.M.vol.49—15-38 
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border of tbe transverse process and approaches the tnberctdum until 
on the fonrth vertebra in front of the sacrum there is but a single 

§ facet on the end of the exceedingly heavy proc¬ 
ess (see d, fig. 6). This vertebra, as in the re¬ 
maining dorsals, all carry single headed ribs. 

The transverse processes of the anterior dor¬ 
sals are directed upward at an angle of more 
than 45°, so that when viewed from the side 
they appear to equal the spinous process in 
height, as shown in figure 3. Proceeding poste¬ 
riorly the upward inclination becomes less and 
less until in the posterior dorsals it extends out 
nearly horizontal (fig. 5). Throughout the series 
no. 4 .—eiohth fbbsacral the point of origin of the transverse processes 
js especially low down on the arch, though 
itoEB. ttis. No. TO7, higher in front than behind. 

Tlie spinous processes are thin rectangular 
poFHvsis; p, PAEAPOPHT- platcs of boue (figs. 4 and 5), with but little 
transverse expansion of their upper extremities. 
a',posTERioa zYaApopHT- ThesG graduaJly increase m neignt posteriorly, 
reaching their maximum development in the 
last dorsal (first presacral). The last dorsal (or sacro-dorsal) may 
be distinguished by its greater bulk and 
especially by the great transverse diameter 
of its posterior end. It is the largest 
vertebra of the entire vertebral column. As 
in an known dinosaurs, there are no true 
lumbar vertebrae, as all bear ribs. The 
average intercostal space between the dor- 
sal vertebrae, as fomd articulated, is about 

Saenm .—The sacrum, as in Hypsihphodon, 
consists of I five vertebrae that are directly 
united with the ilia by sacral ribs. These ver- 
tebrae are sutuxally united and appear to be 
fimaly anchylosed. Sacral one may be dis- 
tinguished from those that follow by the great pjq. pemaciul vm. 

transverse expansion of the anterior end of its tebea of THEsoBLosAxnius 
centrum. The second sacral has the smaUest 
centnim of the five and in cross-section is latbealview, d, dia- 
subcircular. The remaining three are more 

broadly rounded and but slightly COnCB/Ve gapophysis; postebioe 
antero-posteriorly. The first two sacral ribs 
unite with the centra intervertebrally, but the remaining three 
articulate laterally with their respective centra (fiig. 17). 




TEBEA OF THESOBLOSAXniUS 
NEGLECTUS GiLMOBE. TYPE. 
No. 7767, U.S.N.M. i NAT, 
SIZE. Latbealview, d,D ia¬ 
pophysis; Sf OPINOUS PEOCESS; 
8U, suture; z, anterior zy- 
OAPOPHYsis; z', posterior 
ZYQAPOPHYSIS. 
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Passing outward from the centra the outer ends of the sacral ribs 
are expanded fore and aft to meet one another, becoming coalesced, 
and thus inclose a series of four sacral foramina. In Hypsilophodon 
the sacral ribs unite with the sacrals intervertebraUy throughout the 
series, as they do in Oamptosaurus, The spinous process of sacral 
one is distinct, but those of s*, 5 ®, and 5 * (shown by the impressions 
in the rock) were closely joined and appear to have formed a con¬ 
tinuous sheet of bone. The spinous process of the fifth is free. 
Viewed laterally, these spines extend but little above the superior 
borders of the ilia. The combined length of the five sacral centra 
is 195 mm. 



Fig. 6.—Anteeioe caudal teetbbbae (5th, 6th, and 7th) op TNbscelosaueus nbg- 
LBOTUS Gilmoee. Typb. No. 7757, U.S.N.M. nat, size, e , Chevson; s, spinous 
PBOCESS; tf TBANSVEBSB PROCESS; 2, ANTESIOB Z7GAFOPHYSIS; Z', POSTERIOR Z7GAFOPH- 
TSIS; Sf FOTH CAUDAL. 

Gafudcd vertebrae. —^Forty-eiglit articulated caudal vertebrae are 
present with the type, and, as stated previously, it would appear as 
though two or more are missing from the tip of the tail, so that in 
Thescdosaurus the complete series would consist of at least 60 ver¬ 
tebrae. The first caudal may be recognized by the absence of chev¬ 
ron facets and the backward inclination of the spinous process. As 
in HypsUopTiodm, the second caudal carries the first chevron. This 
is indicated in the type (No. 7757, TJ.S.N.M.) by a mutilated frag- 
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meat found in situ between the second and third vertebrae, though 
the greater portions of the centra of these two vertebrae are missing. 

Transverse processes are present in the first 10 caudals, whereas 
in EypsUopho^ the first 14 have transverse processes and in Gcmp- 
tosmrm the first 12. This process on the first caudal is shorter than 
those immediately succeeding it. They increase in length from the 
first to the fifth, and gradually shorten posteriorly, ending abruptly 
on the tenth, which has a length of 23 mm. AH are ^ven off from 
the side of the centra immediately below the level of the neuro-cen¬ 
tral suture (fig. 6). With the disappearance of the transverse pro¬ 
cesses the length of the centra is slightly increased and they become 



7.~Mbpiait cattdal vbetebrae (24ts, 2Sth, and 26th) of Thescblo- 
SAxraus neqlkcttts Gilmobb, Type. No. 7757, U.S.N.M. ^ nat. size. 
«, SMNOUS PEOCESS; i, OSSmED tendons; z, anteeioe ztgapophysis. 


more cylindrical in shape (fig. 7). This increase in length continues 
back to the twentieth, and from this vertebra to the tip the centra 
gradually decrease in this diameter. 

The spinous processes have a decided backward inclination and 
are gradually reduced in height posteriorly, disappearing altogether 

on the thirty-sixth vertebra. Weak 
zygapophyses persist as far back as 
the forty-fifth. The thin anterior 
expansion at the base of the spinous 
proc^ shown in figure 6 is present 
only on the first 10 caudals. The 
most distal caudals have short cyl¬ 
inderlike centra without zygapophy- 
sial articulation and with but slight 
expansion of the two extremities (see fig. 8). 

OhevroTis .—^As in HypsUopTiodon, the chevrons are longer than the 
spinous proc^es. Their articular ends are slightly expanded antero- 
posteriorly, the free end flattened but without marked expansion. 
The first chevron is short and with a pointed distal end and rounded 
shaft. The two articular surfaces of the proximal end are separate. 
The fourth and fifth (fig. 6) are the longest of the series, but proceed- 



Fis. S^Dxstal cattdal testebeas (40th, 
41st, and 42d) of THESCELOSATTETTS NECh 
LSCTUSQaMOBE. TYPE. No.7767,U.S2I.M, 
I NAT. SESS. t, OSSIHED TENDONS,* Z, ANTE¬ 
EIOE ZYGAPOPHTSIS; Z', POSTEEIOE ZYGA- 
POPEYSB. 
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ing posteriorly they gradually shorten. Chevrons are known to be 
present as far back as the twenty-sixth caudal, but is quite likely 
they persist, as in many other dinosaurs, nearly to the end of the tail. 
The jSrst chevron is borne on the second caudal. The fourth chevron 
has a length of 97 mm., the seventh measures 88 mm., the tenth 77 
mm. 

Principal measureinents of vertebrae. 



Greatest 

length 

Greatest 

width 

posterior 

end. 

till 


Greatest 

length. 

Greatest 

width 

posterior 

end. 

Greatest 

he^t 

wM 

spine. 

PresacraJs: 

Sixteenth. 

wn. 

mm. 

mm. 

SacrsOs: 

First. 

mm. 

41 

38 

Z34 

37 

38 

37 

37 
36.5 

42 

38 

28 

23 

118 

mm. 

mm. 

Fifteenth. 

n 

29 

81 

RAArmrl 



Fourteenth. 

Third . 



Thirteenth. 



Fourth. 

42 


Twelfth........ 



Fifth. 


Eleventh. 

32 

85 

Caudals: 

First.. 



Tenth. 

Ninth. 

35 

85 

Fifth. 


■■IQg 


Tenth. 


Seventh. 



Twentieth ^ 



Sixth. 

38 

94 

Thirtieth .. . 



Fifth. 

Fortieth .... 



Fourth. 

43 

107 

Forty-fourth... 

Forty-seventh.. 



Third. 



Second. 





First. 

48 




Scapula and corae&id. —^The scapula of Thescdosaurus is short, TOth 
a mdely expauded upper extremity. The total length is about that 



9.—Left scapxtla of THEscELOsxnBus neglsctus Oiluoee. Pabatype. 
ITo. 7768, TT-S.N.M. i nat. size. Extebnal -vrEw. 


of the humerus. The similar lengths of these two bones is a most 
unusual proportion in dinosaurian anatomy, and so far as I am aware 
only found in Thesedosawrus and HypsUopTiodon in the Orthopoda. 

At the time of publishing my preliminary description* of TTbescdo- 
soAirus the proximal portion of the scapula was not represented in the 
available material (fig. 9), but the more recent discovery among the 


1 Estimated. 
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Tiaprepared. specimens in tb.e collections of a nearly complete scapula 
and coracoid (No. 7760, fig. 10) now enables me to giye a full descrip¬ 
tion of these dements. This specimen was collected by Mr. J. B. 
Hatcher in 1891, at Deer Ears Buttes, Butte County, South Dakota 
(see 2, fig. 20), and its occurrence there greatly extends the known 
geographical range of the genus. 

Bdativdy the scapula of Thescdosaunts is short, and the back¬ 
ward extension of the blade is somewhat more pronounced than in 
either HyfsUofhodon or Gamptosaurus. The upper half of the blade 
is thin, with flattened inner and outer surfaces. The truncated and 
unfinished appearance of the upper mai^in su^ests the presence of 
a cartila^ous extension of the blade upon the sides of the thorax, 
such as is present in the extinct Mosasaurs and in recent lizards. 



xo.— Lest scapttla. jlNd cobagoid of Thescelosaubus neqlectus Oilmobe. No. 7760| 
tr.S.K.lL iKAT. SIZE, LATBBAL VXS^. e, COBACOm; g, GLEI70ID cavtit; sutttbb between 
SQAFOLA ABED COBAGOID; SOAFOLA. 


The ariiculath^ end is expanded bpth vertically and transversdy 
and presents two distinct faces or facets on the lower end, of which 
the longer one is for union with the coracoid, and the shorter and 
stouter one forms one-half of the glenoid fossa (fig. 10). On the ante¬ 
rior margin above the articulation for the coracoid is a short but 
prominent ridge that subsides rapidly upon reaching the flattened 
surface of the shaft. Viewed from the front the articulated scapula 
and coracoid is bowed from end to end and would thus conform 
closely to the outward curve of the body cavity. Only upper por¬ 
tions of the blades of the scapulae are preserved with the type- 
specimen, but these agree exactly with the bone here described. 
Compare figures 9 and 10, also plate 79. 
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The coracoid is a small subquadrax^lar plate of bone. Its glenoid 
border is the stoutest part, being heavier than the scapula contribu¬ 
tion to this fossa. The internal surface is concare, the external con¬ 
vex. The lower border is incurved, the anterior or sternal margin is 
thin and regularly rounded,. The coracoid foramen is placed well 
forward toward the center of the bone, but its large size, as shown in 
figure 10 is in part due to the imperfection of this part of the specimen. 

Measurements of scapula and coracoid, No. 7760. 


mm. 

Greatest length of scapula and coracoid. 236 

Greatest length of scapula.■. 186 

Greatest breadth of scapula. ^107 

Least breadth of scapula. 42 

Greatest expanse of glenoid cavity. 36 


Evmenis. —^None of the humeri in the United States National 
Museum collections are perfectly preserved, and the description to 
follow is based upon a right humerus (Oat. No. 6031, Amer. Mus. Nat. 
Hist.) kindly loaned me by Mr. Bamum Brown, of the American 
Museum of Natural-History, New York City. It is of the same size 
as the distal portions of the humeri bd.ongmg to the type, and in all 
probability belongs to an animal of similar proportions. 

The humerus of Thesedosa/wrus is indistinguishable from that of 
Camftosaurus, except that the head instead of being centrally located 
on the proximal end is nearer the external border. Just above the 
middle of the bone is a well-developed radial crest on the antero- 
extemal border and renders the anterior aspect of this surface de¬ 
cidedly concave transversely (fig. 11). The shaft is sli^tly twisted, 
due to the change in direction of its surfaces. Below the deltoid 
ridge the shaft is constricted and suboval in cross-section, the greatest 
diameter bemg transverse. 

The internal border is broadly concave from end to end; the 
external border is convex, the curve being somewhat less than that of 
the opposite border. The distal end is condylarly divided, the con¬ 
dyles bemg separated by wide, shallow grooves, both front and back. 
The measurements of this humerus (No. 6031, km ar. Mus. Nat. Hist.) 
axe: Greatest length, 216 mm.; greatest width, proximal end, 66 mm.; 
greatest width, distal end, 44 mm.; least width of shaft, 22 mm, 

Vina .—^The ulna is about equally expanded at the two ends, the 
^aft being contracted and subcircular in cross-section at the center. 
As in Oamptosaurus and EypsUophodon, the olecranon does not appear 
to have extended much about the articular surface for the humerus. 
The distal end was opposed by the ulnare and intermedium elements 
of the carpus, as well shown in the articulated limb (fig. 11). 

The greatest length of the left ulna is 164 mm., the -width of the 
proximal end 42 mm., and vndth of the distal end 32 mm. 


1 Estimated. 
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Radius .—^The raditis is more slender than the ulna, more cylindri¬ 


cal, and a little shorter. Its 



n 


Fig. 11.—Left poeb hub of Thebcblosagbus neq- 
LECTUS Gjiuoeb. Ttpe. Cat. No. 77S7, U.S.N.M. 
i NAT. SIZE. PaLUAB TIEW OF FOOT SHOWN AS 
FOUND IN SKU. C?, CABPUB; H, HUUEEUS; R, EA- 

Dius; M, Ulna. 


proportions as compared to tlie 
ulna appear to be almost iden¬ 
tical with the forearm of Hyp^ 
sUopTiodon, except perhaps that 
both elements in that genus are 
more slender. The distal end 
of the radius appears to have 
articulated exclusively ’with the 
radiale. The length of the left 
radius is 149 nun.; width of 
proximal end, 30 mm.; width of 
distal end (estimated), 22 mm. 

Manus ,—^There are five digits 
intheforefootof Thescelosaurus. 
These have the phalangial for¬ 
mula 2, 3, 4, 3, 2, as determined 
from the articulated foot shown 
in figure 11. 

The carpus consists of five 
elements, a proximal row of 
three bones of about equal pro¬ 
portions—the radiale, interme¬ 
dium, and ulnare, and a distal 
row of two elements. The lat¬ 
ter are flattened, irregularly, 
rounded elements that articu¬ 
late with the proximal ends of 
metacarpals III and IV and 
probably represent carpalia 
three and four as sho’wn in fig¬ 
ure 11. 

PJvdcmgial formula of known Dinosau- 
rianforefeet. 

Digits. 

I. II. III. IV. V. 

Theacehsaurus neg- 

Gilmore... 2 3 4 3 2 

Hypsilophodonfoxii 

Huxley.2 3 4 3 2 

Leptoceratops gra~ 

ciZis Brown. 2 3 4 3 1 

Camptosawrua dia- 

par Marsh. 2 3 3 3 2 

Trachodon annectens 

Marsh. 0 3 3 3 3 

Iguanodon hernia- 
aaTtenais Bou- 

lenger. 1 3 3 3 4 
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The metacarpals are much shorter than the metatarsals, the second 
being the longest of the series, whereas in Oamptosmrus and Eypsi- 
hpJiodon the third is the longest. Metacarpal I is the heaviest of the 
five, but is more elongate than the homologous bone of the Camptosm- 
nwfore foot, from which it also differs by being free from the radiale. 
Metacarpals III, IV, and V are progressively reduced in length, the 
latter articulath^ with the ulnare as in HypsUopTiodon. 

Digit I has two phalanges, the terminal one being a short but 
sharply pointed ungual. Digit II has three phalanges; the terminal 
is as yet unknown, but weU-defined articular facets on the second 
phalanx, as shown in figure 11, indicates that such a bone was present 
in the complete foot. 

The presence of four phalanges on the third digit is an unusual 
number and so far as I am aware only found in Thescdosaurus and 
BypsUophodon among the dinosauria.^ Of this feature in HypsUo- 
phodon Hulke says: 

It is fortunate that the number of phalanges, four, in this toe (Illrd of the manus) 
is beyond question, because it shows an essential structural difierence between the 
forefoot of SypsUophodon and that of Igvmodon mmUlli, in which, upon the evi¬ 
dence of undisturbed spedmens in the Brussels Museum, no digit has more than three 
phalanges.^ 

The same may be said of the third digit of Thescdosaurus as com¬ 
pared with that of Oamptosmrus. 

The ungual of digit III is a small bluntly rounded hooflike terminal 
phalanx suggestive of the unguals of the primitive ceratopsian Bra- 
cJiyeeraiops. The terminals of digits four and five have been reduced 
to tiny, rounded bony nodules. 

From the ab<)ve figures and descriptions of the manus of Thesee- 
losaurus it will be seen that the fifth digit is becoming atrophied and 
fast approaching a functionless condition. On account of the manus 
stDl remaining in the matrix with the palmar side up, it has not been 
possible to either figure or describe the opposite side. 


Hetacaipals. 



I. 

n. 

m. 

rv. 

Thescelosaurw fufflectus.. .... 

mm. 

27 

17 

26 

mm. 

34 

18.6 

61 

mm. 

26 

19.5 

76 

mm. 

21 

12 

60 

Syp^lojihadonfoxii .... 

C(lVtptOWUTU9 dispOT^mm .... 



1 Since the above was written a description of the new Ceratopsid reptile Lejitocertaopg ffradUs Brown 
lAows that reptile as ^o having four phctoges on the third digit. Bnll. Azner. Mus. Nat. History, voL 
88,1914, p. 671. 
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The hind limb in Thesceloscmnts is less than twice the lengtbi of 
the fore limb, and, as nsual among the orthopodous dinosaxirs, 
is much more robust. The tibia is slightly shorter than the femur. 



Flo. 12.—BlOHT TEUSB OP THB3CBLOSA.TntOS NEOLBCTUS GiLUOlUB. TYPE. CAT. No. 7757. XT.S.N.M. 
i NAT. SIZE. (1) BACZ YIEW; (2) EXTEENAl. VIEW. 0 , IiESSEE TBOCHANTEB; 6 , GBEATEB TSOOHANTEB; 
hj he ad; i, C., INTEENAL condyle; O. C,, OUTEE condyle: TPmTP'p-pr •ppnrm-urr'pw 
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Fermr .—^The type has both femora preserved. The femur is 
bowed from end to end, as in Camptosaums, Laoscmrus, and 
Dryoscmrus. It has a sub- ^ 

globular head borne on a dis- 

tmct neck. There is a wdl- ffP ^pl Ai 

developed lesser trochanter on ||u||iil| B ^ ^ 

the anterior external angle of |l|||m^ 

the proximal end, being sepa- 1 M' ||||| | 

rated from the upper part of |iK mmff 

the shaft by a deep vertical ^ |||||||v|M || mUf 

fissure. On the outer pos- ^ '||||||||||||ll 
terior side of this end is a pro- % \|||||||||m 
jecting liplike . process not 

before observed on the femora M 

of other orthopodous dinosaurs || |||||||B^O^P 

The distal end has the usual l^ms 

condylar shape, the outer being || {|||||j|jj||^^^ 

stronger than the inner. The | •.;||||||||1| j||||ffl» 

anterior intercondylar groove | 11|| || Iw 

is wide and shallow. As with |l H 

the humerus, the shaft of the I B 

femur is twisted, due to the | '| ||h 

alteration of the aspects of its j j | | 

On the iimer and posterior I f iM 

aspect of the femur is a tri- i llllllllllii 

ar^fular inner or fourth tro- i ||l ||||| 

chanter of the “pendant” 1 li llli 

type, its apex being directed \|™|||| 

toward the distal end. It 1 ||||ll||l 

begins above but extends be- ImIIm 

low the mid-line of the shaft, 
as in Oamptosmrus. In Hyp- | 

sUophodon this process is 
wholly upon the proximal tt 

Measurements. 

Greatest len^^ of femur. 365 

Greatest diameter of proximal 

Greatest diameter of distal eud... 70 _ ff 

Tibia. —^The tibia (fig. 13) in 

TTiBSCBIoSQ/U/TV/S r6S6inl!>l6S tll&t} j^q,. 13 ,— Jjsbt tibia of THESCELosAtiitTis neqlectds 
of CcLmvtosoAiTus nearer tlian ttfe. cat. no. 7757 , t7.s.n.m. i kat. 

1 H -TV -T -7 -J SIZE. iNTEBNALTISrW. fl, ASTBAGTJLTO; fl, C., BNBMUL 

it does that of Eypsuopnoaon. crest. 
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It is Mightily diorter than the femur. The proximal end is divided 
into two condyles which project posteriorly 



and are separated by an intercondylar groove. 
A well-developed prenemial crest projects from 
the upper part of the shaft in front of the 
internal condyle. The distal end is divided 
into the two usual malleoli of which the inner 
is the shorter and the heavier. These are 
separated on the front by a shallow, vertical 
groove. The flattened surfaces on the lower 
anterior face of the bone was in contact with 
the distal extremities of the fibula. Trans¬ 
versely the distal surface of the tibia is angu¬ 
larly convex. 



Meagurements. 

Greatest length of tibia.300 

Greatest diameter proximal end, antero-posteiiorly... 107 
Greatest diameter distal end. 77 


Fibula .—^As usual the fibula is slender and 
somewhat shorter than the tibia. It has a 
flattened shaft, above which it becomes sub- 
cylindrical, below with a flattened posterior 
face that lays against the opposing face of 
the tibia (fig. 14). It has a greatest length of 
276 mm. 

Pes .—^In the pes of Thescdosa/wrus there are 
four functional digits and one (the fifth) that 
is vestigal. In the prehminary description of 
this animal it was stated, “There are four digits 
in the hind foot, metatarsal I being reduced; 
digit V is wanting.” More complete prepara¬ 
tion of the hind foot, however, disclosed a rudi¬ 
mentary fifth metatarsal attached to the pos¬ 
terior side of metatarsal IV, as shown in fig¬ 
ure’ 16. 

Tarsus .—^The ossified tarsus is composed of 
four elements, the astragalus and calcaneum 
forming the proximal row, and two flattened 
blocklike bones, that articulated with the proxi¬ 
mal ends of metatarsals III and IV to form the 


distal row. 


Th® astragalus, although closely appHed to 
IDS. ttm. oir.No.77B7, the tibia, is not anchylosed with it. The cal- 
OTOTO is higher than wide and articulates dis- 

ASMmiDAKncvLAmD. tsUy, entirely with the outer tarsal element 
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of the distal row as in all other orthopodous dinosaurs. Viewed 
from the external side this bone is crescentic in outline. 

The external tarsal of the distal row articulates with the outer 
half of the proximal end of metatarsal IV, 
while the inner element completely covers the 
upper end of metatarsal in and extends part 
way over metatarsal IV. The extension of this 
carpal bone over the joint between metatarsals 
III and IV, and its notched distal surface for 
the more perfect articulation with metatarsal IV 
is the most perfect mechanical joint yet observed 
in the Dinosauria. It is an advance in the spe¬ 
cialization of the tarsus over any of the earlier 
known members of this group and is admirably 
adapted to resist the strains which come upon 
the foot. 

MetatarsvA .—^The metatarsus consists of five 
metatarsals, of which three are large and sup¬ 
port functional toes. Metatarsal I is reduced 
and metatarsal V is vestigal. 

The proximal ends of the three median meta¬ 
tarsals are in the closest apposition, their shafts 
being closely applied to one another for more 
than half their lengths. 

The proximal and distal ends of the metatar- 
salia II, III, and IV are stout, with deep pits for 
the attachment of lateral ligaments. 

The relative lengths of the metatarsaJia are 
remarkably similar to those of HyfsOofhodm 
and OamvtosavirviS, as is shown in the following moius osuiobb. typb. 

Cat. No. 7757, U.S.N.M. 
i NAT. SIZE. Shown 
AS Toxtm IN smr. A, 
Astbaoulus; C, calca- 

NEUM; Ff DISTAL END OF 
nSULA; JP, DISTAL ROW OF 
TARSALS; Ti, DISTAL END 
OF tibia; I, n, HI, AND 
IV, DIGITS ONE TO FOUR. 

It win be observed that metatarsal III is the longest and hea^est. 
The first is about half the length of the third and the fifth is less than 
one-fourth the length of the same element. Digits II, III, and IV 
carried all of the weight. Digit I would scarcely have touched the 
ground, and was doubtless fast becoming fimctioidess. It articulates 
rather loosely with metatarsal II, lying in a shallow depression on 
the inner proximal side of this metatarsal, as shown in figures 14 
and 15. 


table: 
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Metatarsal V is showu in figure 16, and is a small flattened bone 
constricted at the middle, with slightly e:spanded ends. It probably 
did not support any phalanges. 

FhdUmges. —The digits have, respectirely, two, three, four, and five 
phalanges, corresponding in numberwith most other bipedal dinosaurs. 

The proximal phalanx of digit I is especially elongated, as in 
Brcu^eeraiofs. The ungual of this toe is broken, but judging from 



Fio. 16 .—Metataesals op 

BIGHT EZHB FOOT OP THES- 


the remaining proximal half it appears to have 
been short and blimtly pointed. 

The relative proportions of the remaining 
phalanges are remarkably similar to those of 
Camftosawrus. 

Viewed from above, the phalanges have ver¬ 
tically concave proximal and convex distal 
ends. Excepting the proximal ends of the first 
row, all of ihe joints are broadly keeled, thus 
forming strong articulating joints, that would 
be proof against lateral dislocation. Wdl- 
defined pits are present for the attachment of 


CBLOSAUBUS HEGLBCTUS 

Gilmoeb. Type, No. 7757, 
ir.S.N.M. i NAT. SIZE. 
Viewed peom the back, 

AS SHOWN AS POXJND ABTIO 

hlated. I, n, m, IV, 

AND V, METATAESALS OITE 


the lateral ligaments. The ungual phalanges 
are curved, of moderate length, and more de¬ 
pressed than in Camptosmrus. They are relar 
tively shorter and less sharply pointed than 
in Hypsilophodon, The lateral grooves for the 


external claw are well defined. 


The pes of Thescehsaurus may be distinguished at once from the 
hind feet of either Dryosa/wrus or Lcloso/wtus by the greater elongation 
of the metatarsals in those genera. In Thescdosa/wrus the greatest 
length of metatarsals I, II, III, and IV is less than the total lengths 
of the articulated phalanges of those digits. In Hypsilophodon this 
condition prevails in digits III and IV, but in digit I the metatarsal 
exceeds the phalanges in length, while in Drysaurus and Ldoscmrus the 
metatarsals exceed the phalanges in this measurement. In its gen¬ 
eral proportions the pes of Thescehsaurus resembles that of Oampto-- 
sauTus doser than it does that of its nearest relative Hypsilophodon. 


MeaswrmmUofMndfootofNo, 7757, 



^ Keasuremeut from anothfir IndividHal (No. 7758) of same pioportioxis. 
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THE PELTIO AltCS. 

The pelvic arch is STifficiently diagnostic of the genus to separate 
Tk^cdosaurus at once from all other known dinosaurs. 

The bones to be described below pertain to the type-specimen 
No. 7757, U.S.N.M. 

Uium .—^Both ilia are present, but only the right one is available 
for study and it lacks a portion of the posterior end, as shown in 
figure 17. The ilium is elongate antero-posteriorly, and very narrow 



Fiq. n.—Vmm aot) saotum cp Tebscelosaxteus neglectus Giuioee. Type. Cat, No. 7767, 
U.S.N.M. i NAT. SIZE. Viewed ebom the bight side, il , Ilium: ischium; p , pbepubis; 
p ', postpubis. The ilium is dbawn pbom an oblique view’. 


vertically. In the latter particular it is relatively narrower even than 
the ilium of Oamptosaunis depresms Gilmore. The preacetabular 
process is long and tapering, triangular in cross-section near its middle, 
but flattened toward the tip, which terminates anteriorly in a sharp- 
pointed end. 

The missing posterior portion as restored in outline in figure 17, 
also plate 80, is after the ilium of Oamptosaunis. On the inner side 
behind the acetabulum a comparatively thin but wide sheK of bone 
(fig. 17) is given off at right angles to the main portion of the ilium 
and jKstends inward, articulating by suture along its inner margin 
with the ribs of the two posterior sacral vertebrae. 
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He acetabular arc ends anteriorly in a broad, but relatively light 
pubic peduncle, being terminated posteriorly by a heavy sweffing 
which fonns the articulation for the ischium. 

The external side of the dium is slightly concave from end to end. 

Measmmmts of Uium, No. 7757. 

mm. 


Greatest length of ilium....336 

Greatest length from posterior end to the center of preacetabular notch.193 

Greatest width over ischiac articulation.:. 91 

Greatest width at middle acetabulum. 48 

Greatest expanse of acetabulum. 78 


Pubis. —^The prepubic portion of the pubis is an angularly rotmded 
rodlike bone that extends forward nearly parallel with the preace¬ 
tabular process of the ilium, exceeding the latter in length. The 
acetabular end is thick and heavy and above is closely united with 
the peduncle of the ilium. Below this acetabular portion is an oval 
foramenal notch, that in an aged individual would doubtless become 
closed as it has in the pubis of Eypsilophodon. The postpubis is a 
long, slender, rodlike bone that reaches the end of the ischium. 
It is rounded as in Camptoscmrus, and contrasted with the postpuhis 
of EypsUopTiodon, it is more flattened with a somewhat heavier shaft. 
In the type-specimen the distal extremities of the postpubis are 
missing but the impression of these bones in the matrix shows their 
exact length and also gives a good idea of their size and rounded 
shape, as indicated in figure 17. 

Measurements of puhiSf No, 7757. 


mm. 

Greatest length, of prepubis. 192 

Greatest length of postpubis. ^616 

Greatest width of pr-'pubis. 11 

Greatest depth of prepubis. 19 


Isehmm. —^Ihe ischium is a long, slender, somewhat flattened bone, 
that when articTilated is directed backward and downward from 
the ilium. The proximal end is moderately expanded with two 
distinct articular ends. The antOTior one which articxilates with the 
pubis and the heavier one that meets the ischiac pedimde of the 
ilium is shown in figure 17. The upper concave border between 
these two processes forms the greater portion of the lower boundary 
of the acetabulum. Below the head, the shaft contracts rapidly 
but again widens on the infero-intemal border into a thin, narrow, 
upturned obturator process which curves up under the slender 
postpubis. This process is much more elongate and placed more 
distally than in Ocmptosmrus, but resembles EypsUopTwdon in J)othj 
th€^ respects. 


) Sstimatsd. 
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Bdow the obturator process the ischium retains about tbe sme 
width to the slightly thickened distal extremity. Ihe inaer borders 
of the lower third of the ischia were in contact as shown in the articu¬ 
lated pelvis and also by the ischium of the American Museum speci¬ 
men (Cat. Ko. 5031, AJd.N.H.) which exhibits a flattened, thick¬ 
ened face for this union. The distal 
ends of the ischia in the type were 
largely missing and have been re¬ 
stored, but their length and shape 
could be quite accurately determined 
from the impressions remaining m 
the sandstone. 

Rihs .—-All of the known presaoral 
vertebrae bear ribs. The four ver¬ 
tebrae immediately preceding the sa¬ 
crum carry single-headed ribs, all 
others being double-headed. 

In the neck, as shown by specimen 
No. 7758, the cervical ribs are short 
with the usual forked vertebral end. 

Their free end is rounded andpointed, 
and is extended antero-posteriorly. 

The anterior thoracic ribs are con- 
sidOTably curved near the upper ex¬ 
tremities. The shafts are moder¬ 
ately broad antero-posteriorly with 
truncated lower ends. The tuber- 
cu^r branch is reduced to a mere tu¬ 
bercle placed on the superior border 
where the long capitular branch joins 
the shaft of the rib (fig. 18). The 
distance between the capitulum and 
tuberculum gradually shortens pro¬ 
ceeding posteriorly, until on the 
fourth in front of the sacrum both 
blend in a siogje articular facet which 
attaches to the end of the transverse 
process. Whether these ribs become 
ankylosed to the transverse process 
at the end as they do in EyfsUofho- 
don can not be surely determined, though it is likdy in an aged indi¬ 
vidual they would become firmly fastened. 

These single-headed ribs are directed decidedly forward. 

81022*—Proc.N.M.voU9—16-39 



Fig. IS^BZGBT THOBA.OIC BIB OF THESCE- 
LOSAUBtrS NEGLECTUS OlLMOBE. TTPE 
No. 7757, U.S.N.M. i NAT. SIZE. Viewed 
PBOM THE FRONT. C, CAPmjLTJM; t, TIJ- 
BEBO UjuDM. 
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The ribs posterior to the seTsntib. in the type-specimen Horten 
rapidly and at the same time the shaft becomes very slender. 

The first, second, third, and fourth thoracic ribs are connected with 
Ihe sternum by cartilaginous ribs, as shown in figure 19. In life it 
is quite lijfcely that several more may have been similarly connected. 

The greatest length of the principal ribs are given in the following 
table of measurements: 


Meaxwrenumta of Uioraeic nba. 


mm. 

IKist rib preserved on the right ade.....265 

Second rib preserved on the right side.293 

Third rib preserved on the right fflde...295 

Fourth rib preserved on the right side.-... 280 

Fifth lib preserved on the right side.269 

Last rib of the series on the right side. 38 


The manaer in which the thoracic ribs join the sternal ribs is well 
shown in figure 19. 



Fie. 19.—Fbaomemt o; stbekal bonb jiitd stebnal bibs of Thescblosaubus BBOLBCiras 
OlLnOBE. TYSB KO. 7757, U.S.K.M. ^ NAT. SIZE. 8 , FBAGMENT 07 LETT STEBNAL 
bone; S. r., sacbal bibs; 13,14,15, anb 16, ends or thobacio bibs, coxiNriNa fbou 
osb SACBXTH. 


Stenvum .—^The presence of a sternum is indicated in the type- 
specimen by a fragment of the posterior part of the left sternal bone 
retained in the matrix nearly in its proper position, and articulating 
with the partially ossified sternal ribs, as shown in figure 19. 

The remaining portions of the sternum were weathered away 
before the spec^en was discovered, so there is no information as to 
its shape and extent. 
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the evidence of this specimen there were at least foirr tho¬ 
racic riha joined to the stemtun by oartilaginons ribs. CionntiDg 
from the sacrum, these ribs articulated with the thirteenth, four¬ 
teenth, fifteenth, and sixteenth presacral vertebrae. 

The sternal ribs are not fully ossified, and on that account axe very 
spoi^ and without well-finished surfaces. 

PreaervaMon of ■Ote epidermis .—External to the ribs and posterior 
to the blade of the scapula of the left side a small dark-colored area 
was found, which is thought to represent a portion of the carbonized 
epidermal covering of the animal. A second patch was found along 
the outer side of the anterior thoracic vertebrae, as shown in Plate 79. 
It presents a punctured surface, but there is no indication of a r^ular 
pattern and no evidence of dermal ossifications, thoi^h Nopcsa^ has 
reported the presence of thin ossifications with the remains of Eypsi- 
TsfTwdon that axe regarded by him as pertaining to the skin. 

rosmoN 07 axai seelxton. 

When the skeleton was discovered the skull, neck, and portions of 
the pectoral arch had been eroded away, but it appears most prob¬ 
able that aU of these missing parts were present when the animal was 
first entombed. The skeleton as now exhibited (see Plate 79) lies on 
its left side in approximately the same position as when first dis¬ 
covered, with nearly all of the bones articulated. The right hind 
limb, when found, was disarticulated at the hip, and extended out 
above the sacrum at light angles to the longer axis of the skeleton. 
It was deemed expedient to properly articulate this leg, and this has 
been done, as shown in Plate 79, the original angulation of the limb 
and foot being preserved Tmdisturbed. The contact for the block 
of matrix contammg the ri^t fore 1^ and foot was lost, so that it 
WM arbitrarily placed as here shown. With these two exceptions all 
other parts of ^e skeleton are as found. 

A few of the missing portions, as the ends of ribs, limb, and pelvic 
bones and parts of a few vertebrae, have been restored, and following 
the usual procedure these restored portions are painted a light color, 
thus making them easily disringuished from the fossil parts. At 
this time (N’ovember, 1915) the skull of this animal is unknown, and 
on that account no attempt*!has been made to restore it in the pre¬ 
pared spedmen. 

The position of the skeleton is that of an animal having died a 
natural death, for the skeleton has not been dismembered by being 
preyed upon. The distended ribs indicate a rapid filling of the 
thoracic cavity after death, and this quick covering of the entire 
plTATAton would undoubtedly account for the excellent preservation 
of the specimen. 


I 0901. Hag., -toL 2,1905, p. 205, 
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The pdvic bones are all articulated and but little distorted by 
crushing, thou^ the ischia. and posl 5 )ube 8 haye suffered the loss of 
pieces since the specimen was collected. 

In the preservation of a portion of one of the sternal elements and 
the greater number of the sternal ribs this specimen is unique, and 
it contributes much to our better xmderstandiig of this portion of 
diuosaurian anatomy. 

The importance of preserving articulated dinosaurian spedmeos 
in thdr original position in the matrix can not be too hi^ly estimated, 
particularly where they give pceitive information, as in the present 
spdumeh, relating to the proper articulation and angulation of the 
feet and limbs. Unlike the mammals, in the dinosaurs the articular 
surfaces are usually poorly defined, and afford little evidence con¬ 
cerning the esact manner of articulation of bones found detached 
and misplaced. So that any information conveyed by the fi ndin g 
of an articulated specimen with bones iu sequential position in the 
rock is more to be rdied upon than any number of expert opinions. 
It was in deference to the above views that a decision was reached 
regarding the present manner of exhibiting this specimen of Thescdo- 
eaurus. 

I am also of the opinion that specimens so exhibited hold the 
attention of the average museum visitor far longer and arouse a 
keener interest in the genuineness of the specimen than does a skdeton 
that has been freed &om the rock and mounted in an upright, lifdike 
posture. 

To the layman the type of Tkesedosamrua Tbeghctas as now esdiibited 
is of interest as showing the skeleton in the same position as when 
covered up millions of years ago, and to the vertebrate paleontol¬ 
ogist it will long remain a standard for interpreting and coordinating 
the scattered and isolated parts of others of its kind. 

OUS8niOA.TlOK AND BBIAXIONSHIPS OF TEBSOELOSATTBUS. 

The nonunion of the pubes in front of the sacrum, the slender post- 
pubic processes extending parallel to the ischia, and the character¬ 
istic birdlike hind feet show Th^cdosmrus to be a true member of 
the suborder Orthopoda, or Fredentate^dinosaxiria. 

In the first description ^ tins genus was referred provisionally to 
the fanuly Camptosauridae, but after a more thorou^ study of the 
type specimens I am now convinced that its family attributes are 
mth the Hypsilophontidae. The latest definition that I am able to 
find of the family Hypsilophontidae is that of Zittd,® which follows: 

Fr&aumllaria zdAnlos. ZSlme aiif dea Masdllaiia in einer !EU£h.e. Yardere Wirbei 
plalycSI Oder opidioo51. Sacralwirbel veiBchmolzen. Femur kflizer als Tibia. 
Hand mit 5 Fingem, Fuss mit 4 Zeben. 


I Gilmore, Charles W., Smfths. Mlso. CoH., vot 01,1913, No, 6, p. 
8 GrondzOf e der Palaontologie, 1911, pt. 2, p. 289, 
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Under the above definition were included the genera Namsct/tmis, 
Laosmrus, and Dryosmrus from America and HypaUopTiodon from 
the Wealden of the Isle of W^t. 

Evidently it is a slip of the pen that the premaxillaries are described 
as being without teeth, for they were certainly present in the pre- 



Fio. 20.—Map localities 'whese Thescelosaueus beuains hate been eoxind. (1) Kio- 

BEABA County, Wyoming; (2) Deeb Eabs Buttes, South Dahota; (S) Hell Gbeek, in Mon¬ 
tana. 


maxillae of HypsUophodon (the type-genus of the family), as is 
abundantly demonstrated by the text and illustrations of several 
authois. 

Whether Thescehsmrus will be found to have teeth in the pre- 
maxillaries is yet to be determined. It is quite probable, however, 
that during the great time interval that had elapsed between the 
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Wealden and the Lance, these teeth have disappeared in the some¬ 
what more specialized Thescelosmrus. 

The presence in T^escehsmrus of single-headed posterior thoracic 
ribs and four phalanges on digit III of the fore foot are structural 
features sufficient to separate it from all known dinosaurian genera 
with the exception of EypsUopTiodon, and I would therefore assign 
Thescdosaurus to the family Hypsilophontidae. 

The combination of characters now considered diagnostic of this 
family are: 

Premaxillajies "witli teeth. Digit III of the hand with fonr phalanges. Pemxir 
either longer or shorter than tibia. Posterior thoracic ribs single-headed. Qmera .— 
Eyjfsilophodon Hnadey from the Wealden of the Me of Wight and ITiescehsawnis Gil¬ 
more from the Lance fozmation of Wyonoing. 

For obTions reasons the genera Namsawrus, I/losoaitus, and Dryo- 
soAiTus should be removed to the family Laosauridae. 

The genus Thescehsaurus may be distinguished from HypsilopTuh 
don by the greater length of the femur over the tibia and by Ihe 
position of the fourth trochanter bdow the middle of the femur, 
whereas in HypsUopJiodon this trochanter is entirely upon the proximal 
half of that bone. 

The chief similarities and differences in the skeletal structure of 
the two genera constituting the family Hypsilophontidae are con¬ 
trasted in the parallel columns below: 


Eypailophodon. 

Shdh 

Premaadllaries with teeth. 

Haxdllaries with a smglerow of teeth. 

Ahtoior vertebrae platycoelian. 

Sacrum of jfive vertebrae coosdfied. 

Pcetericnr thoracic ribs single headed. 

Stenmm ossified. 

Scapula elongated with moderately 
esqpabded blade. 

Manns with five digits, metacarpals 
modepcately lengthened. 

Third dig^t with four phalanges. 

Femur longer than tibia. 

Fourth trochanter on proximal half of 
femur. 

Pes with five digits, metatarsals elon¬ 
gated. Met. V vestigal. 

Bounded rodlike pubis with long 
slender postpubis. 

Ischium with obturator process near 
center of shaft. 

First 14 caadals with transverse proc- 


Theacelosawrm. 

Unknown. 

Unknown. 

Same. 

Same. 

Same. 

Same. 

Scapula shortened with expanded 
blade. 

Manus with five digits, metacarpals 
shortened. 

Same, 

Femur shorter than tibia. 

Fourth trochanter extending below 
middle of femur. 

Pes with five digits, metatarsals short¬ 
en^. Met. V vestigal. 

Same. 

Ischium with obturator process nearer 
proximal end. 

First 10 caudals with transverse proc- 


Pnhic foramen dosed. Public foramen not closed. 

Sacral ribs uniting with sacrum inter- Sacral ribs uniting with sacrum in part 
vertebrally. intervertebrally and part direct. 




616 


NO. 2121 08TMOLOG7 OF TEmaBLOSAURUS—aiLMORF. 

At the pjiesent time the fossil remains of Theseehscmrus are known 
only from the Lance formation in three widely separated localities, as 
shown in the accompanying map, see figure 20. These are the Nio¬ 
brara County area in Wyoming, Deer Ears Buttes in South Daiota^ 
and the Hell Creek area in Montana. 

EESTORATIONS OP THESOELOSAURirS. 

The skeleton restoration here ^ven, plate 80, is based upon the 
type-specimen of Thescehsamrm neglectus. The reptile is represented 
about one-twelfth natural size. Ihe pose was determined after a 
careful study of the type-specimen and other allied forms, and it is 
therefore beheyed to be an attitude often assumed by the animal 
during life. When alive this animal was about 10 feet in length and 
4 feet high in the position here represented. The shaded portions 
show bones that are present in the type or other supplementary 
specimens. The missing parts are restored in outline, the neck and 
skull beiug drawn after Hypailophodon foxii, its nearest relative, with 
slight modifications of the cervical ribs. See plate 82. 

The complete presacral region is indicated as consisting of 25 
vertebrae, 16 being regarded as dorsal and 9 as cervical. This number 
is probably not far from the correct vertebral formula, and is the same 
as found in two species of Campiosmirws. It at least gives the skeleton 
the form of a compact, well-balanced animal. In life this reptile was 
evidently strong and agile in movement. The tail was long, equaling 
one-half the entire length of the skeleton and doubtless served as a 
balancing organ when the upright bipedal posture was assumed. The 
dorsal, sacral, and caudal regions throughout their entire length were 
strkigthened by a series of ossified tendons. 

In plate 81 is shown a life restoration modeled by the author and 
based upon the type-skeleton, and it will perhaps give a more graphic 
idea of the life appearance of the animal than could be obtained from 
the articulated skeleton. In preparing the restoration an attempt 
was made to express the light, agile nature of Thescelos(mrus as is 
so clearly indicated by the skeleton and espedaUy by the cusorial 
structure of the hind hmbs. 

EXPLANATION OF PLATES. 

Plate 79. 

View of the upper or right side of the skeletou of Theicdosawrut mgl&Aus Gilmore. 
Type, Gat. No. 7757, n.S.N.M., about one-twelfth natural size. Shows the bonee of 
the skeletou in nearly the position they occupied when found and as now exhibited. 

The nonshaded portions represent restored parts. Page dll. 

Plate 80. 

Restoration of the skeleton of Thescehsaurus neglectus Gilmore. About one-twelfth 
natural size. Based upon the type-specimen, with head and neck restored from 
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HypsUophodon fozii Huxley. Original bones present are represented by line ahadbog, 
while those parte restored are left in outline. Page 615. 

PI 1 A.TB 81. 

life restoration of Theseelosmrus neglectus Gilmore. About one-twelfth natural 
edze. Modeled by Charles W. Gilmore. Page 615. 

Plate 82. 

Hestorataon of the dceleton of EypaUophodon foxii Huadey. About one-seveath 
natural adze. After Mar^. Page 615. 
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Right Side of the Skeleton of Thescelosaurus neglectus. 

For explanation of plate see page 615. 
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Restoration of the Skeleton of Thescelosaurus neqlectus. 
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Panuly HTPODERMATTOAE. 

ATELECEPHALA, new gentis^ ^ 

ffenotype.—Hypoderma dicma Brauer, Verb. Zoob-Bot. Ges. 'Wien, 
Tol. 8> 1858, pp. 397, 407-478^ 465, fig. 6, pis. 10 and 11; Mbnogr. 

iMWVlEMljtfi Mppoaemma as follows: Poimin geaeial more narrowed. 
SVohli of msjs at Vertex: only two-thirds as wide as eye. Carina of 
seoicndid antennal j<fint completely covering the third joint, arista 
prSiOtiiOally apical. Cl;peal swdling very convex, dypeal beard 
very thin. ScuteUum heavily tuberculate on mar^n. Abdomen of 
male laterally compressed apically, male genitalia of a distinct type. 

The Eypodmm group is abundantly entitled to family rank. It 
seems in some measure allied with the cypsdoid (borboroid) stock, as 
indicated by the auxiliary vdn being much approximated to the 
first vein; and especially by the fad^ plate being greatly widened 
and swoUen bdow, the fadalia having become vestigial. The fadal 
spedaJization consists in an extraordinary inflation of the dypeus 


1 Proposal of new mu&ooid genem for old speoies, Froc. BioL Boc, Wash, voL 28,1918, pp. 19-23. 

’ Bxplaltiea In Proo. XT. S. Nat. Eus., voL 43, p. 801. 

» Eevi^ton of tho Tacihinldae of America north of Mexico, Tecdmlcal Senes, No. 7, U. S. Department of 
Agriculture, Division of Entomology, Waeihington, 1897. 
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bdow the foreae, forming a laige suhrectangular area whose edges 
are even with the parafacialia and cheeks. The nearly obsolete 
fadalia are marked by sutures. 

Family MUSCIDAE. 

MIOROCALLIPHORA, new genus. 

Genotype .— lAteilia varipes Maoquaxt, Dipt. Exot. SuppL, vol. 4 
(2), 1851, p. 222, %. 4, pi. 23. 

A very aTUflll Australian form which may be distinguished from 
Musca, I/ucUia, and related genera by the following charactffls: 
Vibiissae inserted on oral margin, otherwise much like Ohrysom/ya. 
Parafadals pubescent. Arista practically bare on lower dde. Epi- 
stoma not so prominent as in Musca. 

Family EDTILIIDAE. 

ETJAMPHIBOLIA, new genus. 

Genotype,—Rudliafidvipes Guerin-Meneville, Revue Zool., vol. 6, 
1843, p. 273. 

IMers from AmpMbolia as follows: Macrochaetae of abdomen 
heavy spinelike. Anal segment emarginate in both sexes, buttocks- 
like. Spines on venter, pectus, and coxae. Transverse marginal 
row of mesoscutal spines in front of scutellum; latter pectinate with 
equal long maiginal bristles, none of them decussate. About 10 
dosely-placed median marginal macrochaetae on second abdominal 
s^ment, the inner ones shoirtened; similar patch on third segment, 
mar^al ones on each side making a subcontinuous row slightly 
marked oS from the median patch; anal segment with a median 
bunch of dx on disk, buttocks with bunches of heavy short ones, tho 
segment with long hairs posteriorly and shorter thick pile anteriorly. 

The genus may be distinguished at once from Fonnosia by the bare 
arista. 

Family MILTOGRAMMIDAE. 

MICROSBNOTAINIA, new genus. 

Genotype.—Semtaima nana Coquillett, Rev. Taoh., 1897, p. 81. 

Differs from Senotamia as follows: Abdomen of male subcylindrioal, 
arched apicaUy, hypopygial hook elongate. Male abdomen practically 
without macrochaetae, only some vestigial ones showing on very close 
examination. Front of male strongly flattened, the parafrontals 
closdy approximated over frontaha. The edges of the narrow fron- 
talia are indicated by the frontal bristle rows, (flaws of male elon¬ 
gate, rather longer than last tarsal joint. 

For purposes of comparison it may be stated that in Senotaima the 
parafrontals are closely approximated in female, not so in male; 
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abdomen is oval, and hypopygial book of male is sbort, while front is 
scarcely flattened. 

Miltogramma decisa Townsend^ represents subgenns B of this 
genus, the abdomen of male being slightly swollen. Miltogramma 
nana Wulp, from Guerrero, Mexico, probably does not belong to this 
genus. 

PARAMETOPIA, new genus. 

OeTiotype.—Parametopia morrisoni Townsend, new species, for 
Metopia leueocephala Coquillett, Rev. Tach., 1897, p. 127, part (not 
Mvsca leucocepTiaTa Rossi, Fauna Etr., vol. 2, 1790, p. 306), holotype 
bemg specimen from White Hoimtains, New Hampshire (Morrison), 
labeled by Coquillett Metopia latercdis Macquart (not Degeeria lateralis 
Macquart, Dipt. Exot. Suppl., vol. 3,1847, p. 208). Named in honor 
of H. K. Morrison. Holotype, No. 19152, U.S.N.M., female. 

Both sexes with parafrontals and frontalia much as in female of 
Metopia, with other characters in general of Metopia. No median 
macrochaetae on first abdominal segment in either sex. A median 
maa^inal pair on second and third segments, the third segment with¬ 
out contmuous marginal row. Differs from Anida Robineau Des- 
voidy (1863) by lacking the marginal row of third segment and the 
median marginal pair of first segment in both sexes. 

NASONIMYIA, new genus. 

OeTiotype. — Tiosiwi Coquillett, Ent. News, vol. 6, 1895, 
p. 207. 

Differs from Heteroptervna as follows: Cheeks not over one-fifth 
eye-height. Vibiissae strong, decussate, not long, inserted nearly on 
oral margm. Parafadals narrow, nearly equilateral, not bulged in 
profile, hair-rows vestigial or absent. Third antennal jomt hardly 
twice as long as second. Arista well thickened on basal fourth or 
more. Costal spine pronounced. Male with two pairs of prodinate 
fronto-orbitals. Hypopygium of male hooklike. 

The genus is named in honor of Dr. W. A. Nason. 

Family SAIMACHDAE. 

PATELL.OA, new genus. 

Genotype. —Ze-wcaniae Coquillett, Rev. Tach., 1897, p. 104. 

Allied to Phorocera and OtenopJiorocera. Description is of female 
only. Eyes thickly hairy. Facialia strongly dliate to lowest frontals. 
Vibrissae inserted on level with middle of the cut-off oral margin. 
Face receding, length of head at vibrissae only a little over half that 
at antennae. Arista thickened on less than basal third, first two 
joints short. Front anteriorly about one and one-third times eye- 


1 Ent. voL 3,p. SL 
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width. Two proclmate outer frouto-orbitals, two redmate inner 
ones, a pair of prodinate oceHars; these all about same strength. 
Two Tertioals, the inner much longer and not decussate. Proboscis 
short and fleshy, palpi strongly clavate. Frontals reaching halfway 
or less to ocellar area, descending to insertion of Arista. Second 
antennal joint slightly dongate; third joint long, about throe times 
as long as the second. Cheeks about one-fourth eye-hdght. Front 
tarsi of female not differentiated. Hind tibiae of female sparsdy 
pectinate, with longer bristles. Apical cell open well but not far 
before wingtip. Fomrth vein bent abruptly, without stump or 
wrinkle. Bind cross-vein sinuate, nearer to cubitus. Costal spine 
small. Scutellum with rather long decussate apical pair of bristles, 
two long strong lateral pairs, a lateral one between last and a discal 
separated pair about equal to apical. Abdomen with median mar¬ 
ginal pair on segments one and two; more or less complete marginal 
row on three, with sometimes a median short discal pair; discal 
row on four besides terminal bristles. Abdomen swollen, almost 
oval, nearly as deep as wide, thus rather keg-shaped, anal segment 
subconical, reproductive slit very long, ovipositor more or less con¬ 
cealed within base of same. Three, abnormally four, stemopleurals; 
three postsuturals. Whole form stout, legs stout and not dongate, 
daws of female nearly as long as last tarsal joint. Wings extending 
a little beyond tip of abdomen. Clypeus su^en. 

Uterus short and stout. The black microtjpe eggs are patolliform, 
lon^tudinally-concentricaJly corrugated. 

EUGAEDIOPSIS, new genus. 

Genotype.—Gaediopsie ocularis Coquillett, Proc. U. S. Nat. Mus., 
voL 25,1902, p. 118. 

- Differs from Gaediopsis as follows: No facio-orbitals, only fine 
hairs on parafacials. No oceUars. Facial cilia of equal strength. 
Cheeks of male about one-third eye-height. Third anteimal joint of 
male about three times as long as the rather elongate second. Arista 
as described for Gaediopsis. Three postacrostichals and four post¬ 
suturals. 

CHABTOGAEDIOPSIS, new genus. 

Genotype. — Gaed/iopsis eoekerdlii Coquillett, Proc. U. S. Nat. Mus., 
vol. 25,1902, p. 117. 

Differs from Gaediopsis as follows: Cilia of f adalia of equal strength. 
Parafacials with vertical row of stronger bristly hairs in front of the 
fii^y-hairy area. Cheeks of male nearly one-half eye-height. Male, 
with two rows of frontal bristles. Hind tibiae of male ciliate, with 
A long bristle in middle. Third antennal joint of male four or "five 
times as ^ng as wide, less than three times the elongate s^ond. 
Second aristal joint over four times as long as wide, the thirdT grad- 
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ually narrowing beyond middle. The intermediate abdominal s^- 
ments haye discals that are a little stronger than the closely-set 
bristles covering the surface. The latter are a beginning stage of 
the densely-set spines of abdomen in other forms. Oubitos without 
wrinkle or stump. No facio-orbitals. Three postacrostichals and 
four postsuturals. Four strong lateral soutellar bristles. Abdomen 
thickly hairy, also pleurae and parafrontals.' 

ETJGAEDIA, new genus. 

Genotype.—GaeMopsis setosa Coquillett, Rev. Tadh., 1897, p. 136. 

Differs from Gaediopsis as follows: Row of long strong bristles on 
middle of parafacials. No oceUars. Facial cilia of equal strength. 
Cheeks of male about two-fifths eye-heigh,t. Antennae and arista 
about as in OhaetogaeMopsis. Short discals on second and third ab¬ 
dominal s^ments. No definite wrmkle at cubitus. Three posta¬ 
crostichals and four postsuturals. Pleurae rather thiddy hairy. 
Hairs of abdomen not long, normal. 

OEDEMATOCERA, new genus. 

Genotype.—Eypostena Jlaveola Coquillett, Rev. Tach., 1897, p. 61. 

A remarkable form approaching HypertropJioeera in the heavily 
enlarged third antennal joint of male. Proboscis is much reduced, 
short; palpi small; mouth evidently subatrophied. Facial plate 
greatly enlai^ed; facial depression very deep in noale, the facialia 
and parafacials forming sharp ridges. Wings short and broad. Dis- 
cal macrochaetae on second and third abdominal s^ments. The 
genus possesses the fades of LesTna, and may be distinguished there¬ 
from by the above characters. The eggs are microtype, and the 
reproductive characters are distinctly Salmaciid. (TD 4463.) 

PHYLLOPHOROCERA, new genus. 

Genotype.—Phoroeera stemaMs Coquillett,. Proc. U. S. Nat. Mus., 
vol. 25,1902, pp. 111-112. 

Differs from the genotype of Phoroeera {assvrmlis Fallen) as follows: 

Mcde .—^Frpnt at v^tex fuUy one-third head-width, frontal bristles 
in double row, frontalia broader behind, all the bristles of front 
stout; dlia of facialia stronger and less closely placed, parafacials 
much narrowed below, fadal depression broadened in comparison 
with facial width, the cheeks not over one-fourth eye-height; second 
antennal joint scarcely elongate, the third enlarged and strongly 
convex in profile on upper edge; arista thickmed on basal three- 
fifths, abruptly thin thereafter; palpi much thickened apioahy. Four 
stemopleurals and four postsuturals; thoracic and abdominal 
macrochaetae stronger and shorter, not mixed with long hair on 
the abdomen but with many short bristles and some hair ventraUy, 
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Abdomen oval, hypopygium comparatively small; wings short, apical 
cell not so elongate, cubitus and bmd crossvein nearer to margin. 

MURDOCKIANA, new genus. 

Genotype.—EupTwroceta geUda CoquiUott, Eev. Tacb., 1897, p. 101. 

Differs from EupTiorocera as follows: 

Female .—^Front not widening as rapidly as the face, the frontalia 
nearly as wide as one paxafrontal; eyes more thickly batcy; outer reiy 
tieal bristle nearly as long as bmer, strongly curved outward; epistoma 
cbaracteristicaHy nasute, projectmg strongly between tbe vibrissae; 
palpi more slender; cbeeks much broader, over two-fiftbs of eye- 
beigbt. Four lateral scutellar bristles and a separated discal pair. 
Abdomen bairy, with erect discal and marginal bristles; anal segment 
thickly set with same, especially bdow. Costal spine long. Apical 
cdl closed, not so elongate; hind crossvein not so sinuate. Third 
vein bristled halfway or less to small crossvein. 

Male. —Compared with EupTiorocera male, tbe front is conspicu¬ 
ously bairy and proportionately broader, the frontalia broader 
behind, eyes thickly bairy, cbeeks well over one-bajf eye-height, third 
antennal joint much enlarged and tbe second comparatively short¬ 
ened, hypopygium smaller, abdomen ovo-elbptical, the claws not 
nearly so elongate, and tbe other characters as described above for 
tbe female, except that there are only throe lateral soutellars and the 
disk of SGutellum bears many hairlike bristles. 

The genotype is from Point Barrow, Alaska, collected by Mr. John 
Murdock, in honor of whom the genus is named. 

FarnHy CROCUTIDAE. 

PSEUDOSIPHONA, new genus. 

Genotype.—SipTuma h-evirostris CoquiUett, Rev. Taoh., 1897, p. 76. 

Very distinct from SipTima, differing in possossmg a short fleshy 
biflexed proboscis, the second flexure being constituted simply by a 
prolongation backward of labella which are folded on tip of proboscis. 
Form of body shortened and broadened. Second aristjxl joint short, 
or but slightly elongate. 

SIPHONOPSIS, new genus. 

Genotype.—SipTma plusiae CoquiUett, Can. Ent., 1895, p. 125. 

Labellar prolongation mudh. greater than in Psevdosiphona, but 
fleshy rather than bristiielike, and thus not at all of tho character of 
SipTuma. The second aristil joint is elongate. Arista practically 
bare instead of pubescent. Palpi small, slender, instead of clubbed. 
Ibird antennal joint acute on upper apical comer instead of rounded 
ajdcally. 
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PHYLACTEROPODA, new genus. 

Genotype. — Cflcmsic^na tarsoLis Coquiflett, Joum. N. Y. Ent. Soo., 
vol. 3, 1895, p. 66. 

Differs from Chimcdla as follows: Last joint of front tarsi of 
female greatly elongated, widened, and flattened, longer tlian the 
front metatarsus. Third antennal joint of female three to four times 
as long as second, slightly widening toward apex; that of male con¬ 
siderably broadened, convex on under edge in profile, about three and 
one-half times as long as second. Face below about twice as wide 
as one eye. Farafacials very narrow, quite level with the f acialia and 
facial depression in female; linear in male, the facial depression a 
little sunken. Cheeks of female nearly two-fifths eye-height, those 
of male less than one-third same. Female front anteriorly nearly or 
quite three-sevenths of head-width; male front a little narrower, 
both anteriorly and at vertex. Apical cell narrowly open, or prac¬ 
tically closed. First vein ending but slightly outside point opposite 
to small crossvein, not unusually removed from auxiliary vein. 
Second aristal joint over one-third to nearly one-half as long as the 
last joint. Male with a pair of median mfu^inal bristles on first 
segment, female without. Vibrissal axis of head noticeably less than 
antennal axis. Marginal row of weak appressed bristles on first two 
s^ments, differentiated from the short microchaetae of the general 
surface. 

NEPHOPTEROPSIS, new genus. 

Genotype.—OlcmsiceUa joJimoni Coquiflett, Kev. Tach., 1897, 
pp. 55-^6. 

Differs from PTiyJaeteropoda as follows: 

Female. —^Last front tarsal joint only about half as long as front 
metatarsus, only slightly widened and flattened. Face not so wide, 
about one and one-half times one eye. Cheeks hardly one-third eye- 
height. Body more narrowed. Wings narrower. Hind crossveia 
nearer to small orossvein, apical cell very narrow. Abdomen bur¬ 
nished metallic violet, thorax and scuteflum very densely poflinose. 
Legs slender, especially the tarsi. Wings clouded. 

LOPHOSIOCERA, new genus. 

Genotype.—LopTiosiocera curriei Townsend, new species, for Olcmsi- 
cdla setigera Coquiflett, Rev. Tach., 1897, p. 56, part (not LopTiosia 
setigera Thomson, Dipt. Eugenics Eesa, 1868, p. 527), holotype being 
specimen labeled Owl Creek Mountains, Wyoming, taken August 29, 
1896, by R. P. Currie, in whose honor the species is named. Holotype 
No. 19623, U.S.N.M., male. 
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Differs frora ClcmicMa as foHo-ws: 

Male. —Cheeks hardly over one-fourih eye-height. Third antennal 
joint subtriangular in profile, greatly widened distaUy, its apical 
greater than its upper and about equal to its under profile, the apical 
edge rather evenly rounded. Apical cell very narrowly open, ending 
in wing-tip. Vibrissal axis of head distinctly shorter than antennd 
axis. Arista short, second and third joints equal. Hind crossvein 
nearer to small crossvein. Vertex much wider than one eye, ocellar 
area occupying one-half length of front. All macrochaetae weak. 
Abdomen short, ovoconical, rounded at tip, hypopygium laige. 
Face over twice as wide as one eye, parafacials linear, facial depression 
only slightly sunken. 

EUTHRYPTOCERA, new genus. 

Genotype. — Tachiim, Intifrons Meigen, Syst. Beschr., vol. 4, 1824, 
p. 365. No. 217. 

This is Brauer and Bergenstamm’s sense of Thryptocera. The geno¬ 
type of Thryptocera Macquart * is hereby designated as Thryptocera 
Ucohr Macquart (not Meigen).* For characterization of Evihrypto- 
cera, see Brauer and Bergenstamm, Denkschr. Akad. Wien, vol. 56, 
1889, p. 102, fig. 84, and vol. 60, 1893, p. 150, under Thryptocera 
Brauer and Bergenstamm. 

CHAETOSTIGMOPTERA, new genus. 

Genotype.—OhadopMeps crassinervis Walton, Ent. News, vol. 24, 
1913, p. 51. 

Differs from OhaetopMeps as follows: Parafacials linear. Epistoma 
very prominent, projecting. Cheeks over one-fourth eye-he^ht. 
Facialia bare. Antennae shorter, third joint bulged on lower border 
and only three and one-half times second. Arista not so incrassate, 
more pubescent. Female without piercer or ventral carina. No 
discal bristles on abdomen. Apical coll narrowly open, or nearly 
closed, ending slightly behind extreme wingtip. Fourth vein merely 
bent in even gentle curve. Hind crossvein about in middle between 
cubitus and small crossvein. First vein incrassate distaJly, the 
incrassation bristled. Claws microscopic in both sexes. 

The holotype is a male. Three females, from Maryland, show the 
wing stigma fuscous. 

SLOSSONAEMYIA, new genus. 

Genotype.—Chdetophleps rosimla CoquiUett, Can. Ent., vol. 30,1898, 
p. 235. 

Differs from Ohaetostigmoptera as follows: Wmgs narrower. First 
vein not IMckened distaUy. Apical cell well open. Hind crossvein 


^Soc. Sol. IilUe, 1834, p.S10. 


* Soc. SoL Lille, 1834, p. 312^ 
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nearer to small crossvoiiu Third anteonal joint rather narrow, about 
three times second. Proboscis beyond geniculation rather longer than 
head-height, curved sirongly backward and upward at tip, subfleshy 
but pointed apicaUy. 

The genus is named in honor of !Mrs. Annie Trumbull Slosson. 

EUCHAETOPHLEPS, new genus. 

Genotype.—OhaetopTHeps polita CoquiUett, Proc. U. S. Nat. Mus., 
vol. 26, 1902, p. 107. 

Differs from OhaetopMeps as follows: No proclinate fronto-orbitals 
in male. Male front averaging no broader than one eye, very slightly 
widening anteriorly, the face widening in same proportion. Para- 
facials gradually narrowing below, CSheeks of male hardly one-sixth 
eyedieight. Apictd cell narrowly open. Female unknown. 

UROPHYLLOPSIS, new genus. 

Gmotype.—Admontia retimae Coquillett, Eev. Tach., 1897, p. 54. 

Differs from AdmorOia as follows: Facialia not ciliate. Paxafacials 
not broad, with practically only one row of very fine hairs, latter often 
vestigial. Cheeks of female hardly over one-fourth eye-height. 
Third antennal joint of female about three times as long as second. 
Arista thickened on basal third. Basal aristal joints extremely short, 
hardly ^tinguishable. Front tarsi of female not widened. Apical 
cell closed in margin a little before wingtip. 

TORTRICIOPHAGA, new genus. 

Genotype.—Fsendomyothgna iortrids Coquillett, Joum. N. Y. Ent. 
Soo., vol. 3, 1896, p. 55; referred to Hypostena, Eev. Tach., 1897, 

p. 60. 

Differs from UropJi/yUopsis as follows: 

Ferrude .—^Front at vertex more than one-third head-width. Para- 
frontals wider, parafacials bare, facialia ciliate; third antennal joint 
about two and one-half times second, arista thickened on nearly basal 
half. Four stemopleurals, four postsuturals. Abdomen broad-ovate, 
without median marginal pair of bristles on first segment; third seg¬ 
ment with marginal row of 10 above, rather removed from margia; 
anal s^ment with discal row of 10 and marginal row of 4 or 5; all 
the macrochaetae erect and rather short. Apical cell with petiole 
about two-fifths as long as hind crossvein, latter almost in middle 
between cubitus and small crossvein. 

SlO^"—Proc.N.M.vol.4e-15-«) 
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PHYTOADMONTIA, new genus. 

Genotype. — A&monMa seUgera Coquillett, Invert. Pacif. (Clare- 
mont, California) vol. 1, 1904, p. 36. 

Differs from Admontia as follows: FadaJia bare. Second aiistal 
joint not elongate. Parafacials not broad, with row of strong faoio- 
orbitals appearing m continuation of frontals. Chocks of female 
nearly one-haK eye-height. Front tarsi of female modified, laterally 
compressed. Third anteimal joint of female about three and one- 
half times second. Arista thickened on basal third or so. No discal 
bristles on intermediate abdominal segments. Apical cell narrowly 
open, ending a little before wingtip. Costal spine well developed. 

Family MIN THQIDAE. 

UROMACQUARTIA, new genus. 

Genotype .— Urormcquartia MHsidotae Townsend, new species, for 
MacquarHa prisHs Coquillett, Rev. Tach., 1897, p. 64, part (not 
Dexia prisiis Walker, last 4,1849, p. 841), holotype being specimen 
labeled “5736.01 Iss. 2 June ’93,” reared from Halisidota argentata, 
Aurora Milla, Oregon. Holotype No. 19151, U.S.N.M., male. 

Differs from Uram/ya Bobineau Desvoidy as follows: Abdomen of 
male much broader, caudal process comparatively short. Male tarsi 
only a little longer than tibiae. Arista practically bare. Middle legs 
not elongate. 

ICTERICOPHYTO, new genus. 

Genotype.—Eidasiona spmosa Coquillett, Rev. Tach., 1897, p. 53. 

Differs from Shdasiona as follows: Female front at vertex fully as 
wide as one eye, widening but little anteriorly. Frontalia broad, 
occupying more than one-third width of front. Cheeks of female 
quite one-haM eye-height. Third antennal joint of female broad, 
thick, about three times as long as the short second. Arista well 
thickened on basal half, becoming abruptly slender. Hind crossvein 
strai^t, much nearer to cubitus than to small crossvein. Apical 
cell widely open just before wingtip. 

ICONOMEDINA, new genus. 

Genotype.—Degeeria vmMngtonae Coquillett, Joum. N. Y. Ent. 
Soc., vpL 3,1895, p. 104; Rev. Tach., 1897, p. 55, referred to Medina. 

I^ers from Medina as follows: Second arista! joint very elongate. 
Body and le^ very stout. Front tarsi of female conspicuously 
thicikehed, widened, and flattened. Cheeks of female quite one-half 
eye-height. Front of female at vertex two-fifths head-width, the 
whole front averaging over one-half head-width, the face gradually 
widening therefrom. Frontalia of female over one-third width of 
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front. Eyes thinly and faintly skort-hairy. Frontal bristles reach¬ 
ing about to end of second antennal joint. Abdomen of female 
slightly broader than the thorax, suboval. Apical cell narrowly 
open a little before wingtip. Male unknown. 

PYRAUSTOMYIA, new genus. 

Genotype.—Pameria penitalis CoquiUett, Kev. Tach., 1897, p. 89. 

Differs from PhyUomya as follows: Male. —^Eyes hairy. No 
proclinate fronto-orbitals. Parafacials practically bare. Arista bare. 
Head about as long at oral margin as at antennae, epistoma well 
produced. Palpi stout, well thickened apicaUy. lYont about 
three-fifths eye-width on posterior half. Second antennal joint 
elongate. 'Whole body much broader, thorax and abdomen equahng 
head-width. Posterior one of the two lateral scuteUar macrochaetae 
not much loiter than the anterior one. First abdominal segment 
not so elongate, without macrochaetae other than laterals. Second 
segment without marginal row; but with median marginal, discal, 
and subdiscal pairs. Third segment with median discal and sub- 
discal pairs, of which one is often weaker, and marginal row. Costal 
spine present. Apical crossvein not bent in. 

The holotype of the above species was reared by Dr. C. V. Kiley 
from Pyrausta penitalis at St. Louis, Missouri, June 1,1876. 

XANTHOPHYTO, new genus. » 

Genotype.—Nemoraea Mns CoquiUett, Joum. N. Y, Ent. Soc., vol. 3, 
1895, p. 104. 

Differs from PTvyto as follows: 

PmcHe .—^Frontal bristles doubled or trebled anteriorly, descending 
to base of third anteimal joint. Frontalia narrrowiug posteriorly. 
Eyes hairy. The single pair of rimer fronto-orbitals divaricate. 
Anteimae inserted very high, above upper three-fourths of eye, the 
frontal length only a little greater than facial. Parafacials 'bare. 
Palpi strong, thickened apicaJly. Antennae stouter, the third joint 
longer and subtirmoate apicaUy. Macrrochaetae of head stronger. 
Face a little broader. Abdomen broader. Apical cdl widely open a 
little before wingtip, fourth vein continued in strong stump, apical 
and hind crossvems both nearly paraUd with hind margin of wing. 
Tegulae broader and larger. 

FamUy lAKVAEVOEIDAE. 

LBSKIOPSIS, new genus. 

Ge/nolype.—Myidbia ^lecata CoquiUett, Joum. N. Y. Ent. Soc., 
vol. 3, 1895, p. 105; Eev. Tach., 1897, p. 67, referred to LesTda. 

Differs from Leslda as foUows: Front of male much XLBAtovresc and 
sli^tly narrowing anteriorly or equilateral. Head subhemispherical, 
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front not produced, epistoma not prominent, no ocellar bristles. 
Arista short-hairy. Palpi yery slender. Cheeks very narrow in both 
sexes, eyes extending far below oral margin. Face much narrower; 
parafacials very narrow in both sexes, especially so in male. No 
median marginal macrochaetae on first abdominal segment in either 
sex. Claws very short in both sexes. Tarsi of both sexes slender. 
Hind crossyein straight, halfway between small crossyein and 
cubitus. 

Differs from AnOiaica and related genera by short claws, narrow 
male front, etc. 

Differs from EimyoUa by the short proboscis, and by most of the 
characters of LesTda as to face and front, yenation, etc. 

Differs from OpUrion by the slender tarsi and short claws. 

SIPHOLESKIA, new genus. 

Genotype.—Drepanoghssa ocddevdciMs Coquillett, Can. Ent., yol. 27, 
1896, p. 126; Key. Tach., 1897, p. 74, referred to Epigrim/ia. 

Differs from LesTda as follows: Proboscis elongate and slender, the 
part beyond genioulation much longer than head-height. Palpi 
longer, proportionately rather more slender. Epistoma much more 
prominent, projected anteriorly, the yibrissae set weU back from oral 
margin. Apicd cell widely open, ending a little before wingtip. 
Bend of fourth yein widely rounded, its course at cubitus being merdy 
a broad curye. 

The genus may be distinguished at once from P<vraJis<Sima Town¬ 
send by the longer proboscis, much narrower parafacials, and sinuate 
hind crossyein; from Neqfischma Townsend by the long proboscis and 
absence of discal macrochaetae on abdomen. 

MYOBIOPSIS, new genus. 

Gmotype.—MyoUopm simiMs Townsend, new species, for LesTda 
Coquillett, Key. Tach., 1897, p. 67, part (not Dexia anoMs Say, 
Joum. Acad. Nat. Sci. Phila., yol. 6, 1829, p. 177), holotype being 
specimen labded Andoyer, Massadiusetts (Kiley Coll.). Holotype, 
No. 19149, U.S.N.M., male. Paratypes indude TD 4369, femde; 
4360, male. 

Differs from as follows: Front and face about same length 

in .both sexes. Inner vertical bristles present in male. Proboscis 
diorter. No median macrochaetae on first abdonainal segment in 
dther sex. Costal spine absent or vestigial. Apical cell practically 
dosed in tip of wing. Hmd crossvein about in middle between small 
erossydn and cubitus in male, slightiy out of middle in female. 
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LESKIOPALPUS, new genus. 

0enofi/pe.—-LesMopdlpm ecHidus Townsend, new species, for LesMa 
(maM$ Coquillett, Rev. Tadi., 1897, p. 67, part (not Dexia amMs Say, 
Joxim. Acad. Nat. Sci. Phila., vol. 6, 1829, p. 177), holotype being 
specimen labded ‘‘Ithaca, N. Y. CoU. Chittenden.” Holotype No. 
19160, U.S.N.M., female. 

Differs from MyoHopsis as follows: Proboscis stout, part below 
geniculation not as long as one eye. Palpi longer than antennae, 
curved, much widened on apical half, almost as wide as antennae. 
Apical cell widely open. Hin d crossveiu nearly straight, much nearer 
to cubitus than to small crossvein. 

PARADEMOTICUS, new genus. 

Genotype.—Demoticus piperi Coquillett, Rev. Tach., 1897, p. 122. 

Differs from Demoticus as follows: Second aristal joint short. 
Parafacials broad. Cheeks of male a little less than one-half eye- 
height. Epistoma very prominent, projecting subhorizontaRy; vi- 
brissae set well back from oral margin, but little longer than the 
dosely-set peristomal bristles and bardy differentiated therefrom, 
not decussate. Palpi stout-filiform, not thickened toward tip. 
Legs longer, stout. Apical cell widdy open, ending well before wing- 
tip, the last section of fourth vein long; hind crossvein much nearer 
cubitus, sinuate, subparalld with hind mai^in of wing. Abdomen 
with long bristly hairs. 

HINEA, new genus. 

Genotype.—Nemoram setigera Coquillett, Proc. U. S. Nat. Mus., vol. 
26, 1902, p. Ill, 

Differs from Demoticus as follows: 

Female .—^Front at vertex four-fifths of eye-width. Front stron^y 
projecting in profile, facial profile stron^y receding, the length of head 
at vibrissae about three-fifths that at base of antennae. Epistoma 
rather cut off, only faintly projecting. Third antennal joint fuQy 
twice the second, sharply truncate at tip, widening evenly from base 
to tip. Basal aristal joints short. Palpi swoUen-rounded apically. 
Eyes thickly hairy. StShopleurals, 1:1:1. Double disoal pairs of 
bristles on median line of intermediate abdominal segments. Apical 
ceR long-pointed, closed well l\efore wingtip. Hind and apical cross- 
veins closdy approximated, nearly in line, subparalld with hind 
margin of wing. Fourth vein continued in long stump. Costal spine 
vesti^al. 

The genus is named in honor of Prof. J. S. Hine. 
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PELBTERIOPSIS, new genus. 

Genotype. — EcMnom^Jla/owenM^ Wulp, Biol. Centr.-Amer. Dipt., 
vol. 2, 1888, p. 32. 

Differs from Pdeteria as follows: Form stouter, abdomen much 
broadened. Cbeeks distinctly less than eye-height. Parafacials 
much less than eye-wididi. Three or four strong proclinate fronto- 
orbitals in female, two in male. Palpi not so slender-filiform, more 
curved at tip, shorter. First two arista! joints elongate. Abdom¬ 
inal macrochaetae spinelike, erect. Second segment with, four 
closely-placed median marginal macrochaetae. Anal segment bare 
of macrochaetae on less than front half. Small crossvein on middle 
of discal cell. Cubitus very much nearer to hind than to front maigin 
of wing. 

Note. —One female, head of Kio Piedras Verdes, Sierra Madre of 
Chihuahua, Mexico, about 7,300 feet, August 19, 1899 (Townsend); 
and one male, Kio Ruidoso, White Mountains of New Mexico, about 
7,500 feet, August 3, 1898, on flowers of Solidago trinervata (Town¬ 
send). These may constitute a subspecies. They differ from Wulp’s 
description mainly as follows: Whole face and cheeks pale golden. 
Anal segment brown, the color invading the yellow on hind median 
area of third segment. Wings lightly smol^ throughout, tegulae 
yellowish-fascous. 

FELBTBBIOPSIS TBOULATA, new ipedas. 

Length of body, 13 to 13.5 mm.; of wing, 11.5 to 12 mm. Male 
and female, head of Kio Piedras Verdes, Sierra Madre of Chihuahua, 
Mexico, about 7,300 feet; the male July 15, 1899, on flowers of BTms 
glabra; the female August 17, 1899 (Townsend). 

Differs from the P. Jlavwentris specimens above mentioned as fol¬ 
lows: Second anteimal joint wholly dear rufous. Palpi much 
shorter. Tegulae white, with narrow brownish-yeUow rims. Only 
two median mai^al macrochaetae on second segment. 

Hdotype. —^No. 19427, U.S.N.M., female. AUotjrpe, male. 

dhis form may be considered as representing subgenus B. 

Family RHODOGYNIDAE. 

OCYPTEROPSIS, new genus. 

Genotype.—Ocyptera flcmfrons Macquart, Dipt. Exot. Suppl., vol. 4 
(suite), 1851, p. 187, pL 20, fig. 1. 

Differs from OyTmdronvyia as follows: Abdomen not cylindrical, 
gently but conspicuoudy broadening in middle from both base and tip. 
Proboscis dender, the part bdow geniculation conspicuoudy longer 
than lower border of head, pointed, labella not extruded lateraSy. 
Front of male at vertex about two-thirds'eye-width. Arista slender. 
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not stout. Hind femora of male conspicuously pilose on tte inside 
and below, hind trochanters eacb with long thick curved tuft of hair. 
Ventral plates of male normally not concealed by the OTerlapping 
lateral sclerites; no pair of spined processes visible at extremity of 
fourth ventral plate as m male of OyUndromyia. 

Two males: Australia (Koebele); Koorawatha, New South Wales, 
1902 (H. Brown), through Froggatt. Length, 9 to 11 mm. 

OCYPTERODES, new genus. 

Genotype.—Ocyptera eueheno/r Walker, list IV, 1849, p. 696. 

Differs from OyUndromyia as follows: Basal segment of female 
hypopygiiim shorter than anal segment; abdomen swollen, gradu¬ 
ally widening, not of even width throughout after base. Second 
antennal joint of female longer, third shorter. Second aristal joint 
of female short. Male with four strong long appresaed bristles on 
median ventral line at hind edge of second abdominal segment; fe¬ 
male shows weak ones. Female without any grasping spines on 
venter, same as in OyUndromyia. 

NEODIONAEA, new genus. 

Genotype.—Dionaea nitoris CoquiUett, Can. Ent., vol. 30, 1898, 
p. 235. 

Differs from Dionaea as follows; Abdomen of female narrow and 
equilateral, that of male slightly widened. Forceps of female not 
toothed, unarmed on iimer surface save some minute spines and 
bristles, terminal joint elongate. Only two median marginal macro- 
dhaetae on segments one and two in female, marginal row on seg¬ 
ments two and three in male. Antennae distinctly separated. Cos¬ 
tal spine vestigial. 

Dionaea tiniberlakei Walton, Proc. Ent. Soc. Wash., vol. 16, 1914, 
p. 91, also belongs t^ this genus. 

PARADIONAEA, new genus. 

Genotype.—Leucostoma atra Townsend, Trans. Amer. Ent. Soc., 
vol. 18, 1891, p. 380. 

Differs from the rest of the group as follows: Female forceps meet¬ 
ing apicaUy at acute angle, armed with teeth. First two abdominal 
segments without marginal row of bristles, but with only median 
marginal pair and laterals; third and fourth segments with marginal 
row. Fourth segment of female with scattered hairs, but sub- 
^brous anteriorly. Hairs of abdomen not long. Proboscis short. 
Epistoma produced downward, not projecting. Vibrissae above 
oral margin. Frontalia narrow, averaging one-third of frontal 
width in male, less than that in female. Tegulae not of extraordinary 
size in male, but larger than in female. 
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NEOPSALIDA, new genus. 

Gmotype.—Leucostoma neornexicana Townsend, Can. Ent., vol. 24, 
1892, p. 169. 

May be distinguisbed from Leucostoma and allies by the following 
characters: Proboscis no longer than head height, not slender. Male 
•with weak redinate ocellar bristlos, those of about equal strength 
with the frontals and -vibiissae, aU rather hairlike; no verticals in 
male. Epistoma produced downward instead of forward. Lower 
border of head distinctly less than frontal length. Vibrissae inserted 
wdl above oral margin. Cheeks of male much broader than in 
SifliopsaMda, being about one-fifth eye height or somewhat more. 
Face of male over one-half width of head. Third antennal joint no 
longer than the second. Abdomen clothed -with long erect or sub¬ 
erect bristly hairs, from which the true macrochaetae are not always 
easily distinguished; last three segments •with maiginal row of bris¬ 
tles. No costal spine. Petiole of apical cell conspicuously shorter 
than hind cross-veia. Tegulae in the male normally of enormous 
size, nearly as "wide as wings. 

PARAPSALIDA, new genus. 

Genotype.—PJtyto nigricomis To-wnsend, Can. Ent., vol. 24, 1892, 
p. 170. 

Form stout; thorax and abdomen heavily bmlt, latter in male as 
deep as -wide. Femora of male much thickened, even tibiae usually 
considerably thickened. Claws of male very long. First abdominal 
s^ment with four median maj^inal macrochaetae and some lateral 
marginals, but no complete row; segments two to four of male •with 
complete row. Abdomen of male thickly short-hairy, the macro¬ 
chaetae all very strong and conspicuously differentiated from the 
hairs. Venter longer-hairy, femora hairy. Front of male in middle 
one-third head-width. Epistoma produced downward. Ikontalia 
■wide, occupying fully one-third of male frontal width and often 
more. Vibrissae above oral margin. Proboscis short. Petiole of 
apical cell almost as long as hind crossvein. Macrochaetae of head 
strong in male, the redinate ooellars strong as well as the frontals 
and vibiissae. Two verticals in male, the outer ones longer than 
the ocdpito-orbital fringe. Lower border of head nearly equal to 
frontal length. Male cheeks nearly one-third eye-heig^it. Antennae 
wdl separated, the second and third joints equal in length. Male 
wings narrow and elongate; costal spine developed. Tegulae of naale 
of ordinary aze. 
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ODONTOSOMA, new genus. 

Genotype.—Odatoria spinosa Coquillett, Key. Tach., 1897, p. 60 
(TD 4383, female). 

D^ers jErom Odaioria as follows: Female witih. hind lateral angtes 
of teigal sderites of segments two and three bearing 8 to 10 strong 
short spines in a patch, making four such patches showing on renter. 
Male abdomen much more elongate. Front of female averaging less 
than width of one eye, that of male less than half eye-width. Facial 
depression very shallow. Antennae shorter. Apical cell narrowly 
open. 

Family PHASIIDAE. 

OEDEMATOPTERYX, new genus. 

Genotype.—AlopTma ptdoerea Coquillett, Rev. Tach., 1897, p. 46. 

Differs from AlopTwropsis as follows: Male frontalia narrowed by 
parafrontals, which creep over them from each side in front of ocellar 
area. Male wings characteristically swollen on costal cell, faintly 
excavated on subcostal cell, more narrowed apicaUy. Head, thorax, 
and abdomen much more narrowed in proportion to length of body. 
Abdomen heavily brassy-gray or gray poUiuose ia both sexes, opaque. 
Vibrissae hairlike, usually not differentiated from the peristomal 
bristles. No ocellar bristles. 

AhpTwrafumosa Coquillett also belongs to this genus. 

TRICHOCLYTIA, new genus. 

Genotype.—Olytiomyia atraia Coquillett, Joum. N. Y. Ent. Soc., 
vol. 3, 1896, p. 63. 

Differs from the genotype of Olytionvya Qidmola Meigen; as follows: 
Front very narrow in both sexes, the eyes nearly contiguous. Abdo¬ 
men clothed with fine hairs; no discal macrochaetae, no marginal 
row on second segment, at most very weak hairlike median marginal 
pair on second segment. AH macrochaetae weak and bristlelike at 
best. Facial plate like Phorardha. Hind crossvein almost parallel 
with apical crossvem and close to origin of latter, both being nearly 
parallel with hind margin of wing. Claws of male extremely long. 

Holotype is a female from the State of Washington (0. B. John¬ 
son). There are two males from Julietta, Idaho, in the collection. 
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THE EUPHAUSIACEAN CRUSTACEANS OF THE “ALBA¬ 
TROSS” EXPEDITION TO THE PHILIPPINES. 


By H. J. Hansen, 

Of CopaiMgm, DmmcarJt. 


INTEODTJOTION. 

At the request of the Commissiouer of Fisheries, I promised to 
work up the Schizopod Crustaceans and Seigestidae gathered by the 
United States Fisheries steamer Jlbaiross during the Phihppiae 
expedition of 1907-1910, and the present paper, which is the first 
instalment, deals with the order Euphausiacea. Before entering on 
the description of the genera and species it may be appropriate to 
give a brief introduction. 

The Schizopoda and the Sergestidse are all free-swimming through¬ 
out life and may occur near the bottom, but are most often truly 
pelagic, living near the surface or in deeper layers of the ocean. 
Many species, especially of the order Mysidacea, inhabit shallow 
water not far from the coast, while most of the Euphausiacea and 
many Sergestidas are truly oceanic. Consequently only a small num¬ 
ber of the specimens, and especially of laiger forms, were taken in the 
trawl or the dredge, the large majority having been secured in nets 
with other Plankton. Only a sm^ portion of the animals had been 
sorted, but I received a large number of bottles containing Plankton 
samples. From the great majority of these samples all Schizopoda 
and Sergestidse were removed under my supervision, but as several 
of the large bottles contained an immense number of these Crustacea, 
about one-third of the contents was taken out and the Schizopoda, 
etc., separated. 

As the material of the Crustacea mentioned is very laage, I found 
it necessary to divide it into three portions according to orders. 
Although the material of the Euphausiacea is larger than that of the 
two other groups, it was selected because I was sure that nearly all 
specif were known beforehand, as most of the forms of this order 
have a very wide geographical distribution, and I had worked out the 
Schizopoda from the Dutch Sihoga expedition, which had explored an 
adjacent area, namely, the seas and straits in the Indian Archipelago. 
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The list on the following pages shows that the collection is a very 
huge one, being preserved in more than 200 vials and bottles, and 
comprising 29 species. Two of these species arc now to science, but 
it may be pointed out that they are closely allied to well-known species; 
and here a comparison with the Siboga collection jnay be of interest.* 
The Sihoga coUectod 25 species of Euphausiaoea, and only thi-eo of these 
(Bmtheuphcmia cmMgops G. 0. Sars, Euphmia parag^ba H. J. 
Hansen, and Sbyhchdron insidoFe H. J. Hansen) ai’o not represented 
in the Philippine material. Consequently this latter collection con¬ 
tains seven species not obtained by the Siboga; two of these species 
are new to science, but the five remaining species (TJtysampoda 
pecHnaia Ortmann, T. comwta Ulig, Euphmsia recurva H. J, Hansen, 
E. brevis H. J. Hansen, and NemaiobraMm flexipes Ortmann) are 
all known from the eastern tropical Pacific as well as from the 
Atlantic. It may be added that all the species from the Philip¬ 
pines excepting five, namely, throe species of EtipboAma {E. simiUs 
G. 0. Sara, E. Tiemigihba H. J. Hansen, and E. sibogae H. J. Hanson), 
and the two species established m the present paper, are known from 
the eastern tropical Pacific or the Fiji Islands and have been dealt 
with in my work on the Agassiz Schizopoda.* As all the Philippine 
forms—excepting the two now species—^have been mentioned or 
described and figured either in the Siboga work or in the paper just 
mentioned, I have considered it unnecessary to give references to the 
literature or to deal with geographical distribution. Moreover, in a 
paper on the Euphausiacea of the United States National Musetim 
recently published,* almost all the species enumerated in the following 
pages have been mentioned, as that Museum possessed them from 
other areas. 

In hauls from 100 to 350 fathoms or more, frequently several 
species were present, while hauls from near the surface generally con¬ 
tained only a few forms or even a single species, but not infrequently 
an mormous number of specimens of one or two species. Four 
species, namely, Thysemopoda iricuspidata Milne Edwards, Euplmma 
psmdogibba Ortmann, and especially 'Eaphiusm diomedcae Ortmaim, 
and Esmdmpbmma latifrons G. 0. Sars, have not only been taken at a 
number of places, but sometimes in such largo numbers that one may 
safdy conclude that these animals have considerable value as food 
for fishes. But it need scarcely be said that an investigation of a 
laige number of stomachs of various food-fishes must be undertaken 
before it will be possible to pronoimce a well-founded judgment on 
the relative ^gnificance of the spedes of Euphausiacea as food 
material. 


* See m; report ta iSffi(Vii.nzpeditle, numogiapli 87,1810. 
s M«m« Hus. Comp. ZooL^ toI. 35, No. 4,1912. 

• Proc. tT.S.NaLMtis., vd. 48,1916, pp. 59-114. 
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In the following lists 1 have arranged the stations according to 
latitude north, beghuiing with the most northern locality. The area 
explored is narrow-oblong, as the distance between the northern and 
southern boundaries is about three times as great as that between 
the western and eastern. 

DESCRIPTIONS OF SPECIMENS. 
THYSANOPODA Milne Edwards. 

The collection contains 6 of the 11 species hitherto known. 

1. THTSASrOPODA TKCCUSPIDATA imne Bdwaids. 

D. 5319. November 5, 1908. China Sea. Lat. 21® 31' N.; long. 
117“ 53' E. 20 fathoms. 7.23 p. m. Surf. temp. 79“. 6 speci¬ 
mens, small or half-grown. 

D. 5320. November 6, 1908. China Sea. Lat. 20“ 68' N.; long. 
120“ 03' E. 800 fathoms. 2.26 p. m. Bot. temp. 36.2“, dens. 

I. 02674. 1 larva. 

D. 5436. May 7, 1909. Off Corregidor light, west coast of 
Luzon. Lat. 14° 22' 37" N.; long. 120“ 29' E. Surface. 7.03 
p. m. Surf. temp. 86“.- 1 specimen (sublarval). 

D. 5120. January 21, 1908. Off Sombrero Island, near southern 
Luzon. Lat. 13“ 45' 30" N.; long. 120“ 30' 16" E. 350 fathoms. 
3.10 p. m. Bot. temp. 43.7°, dens. 1.02480. 2 specimens, half- 
grown. 

D. 5288. July 22, 1908. OfE Matocot Point, Luzon. Lat. 13“ 
43' 30" N.; long. 121“ E. 116 fathoms. 8.14 a. m. 1 specimen 
(sublarval). 

D. 5457. June 8, 1909. Off Legaspi Point, east coast of Luzon. 
Lat. 13“ 12' N.; long. 123“ 49' 40" E. 146 fathoms. 9.40 a. m. 
3 specimens. 

D. 5422. March 30,1909. Off Lusaxan Point. Lat. 10“ 31' N.; 

long. 122“ 18' 45" E. Surface. 7.17 p. m. Surf. temp. 82“. 2 

specimens (sublarval). 

D. 6539. August 19, 1909. Off Apo Island. Lat. 9° 03' 20" N.; 

long. 123“ 24' 45" E. Surface. 7.11 p. m. Surf. temp. 83°. 1 

small specimen. 

D. 5500. August 4,1909. Off Macabalan Point, Mindanao. Lat. 
8“ 37' 45" N.; long. 124“ 36' 45" E. 200 fathoms. 1.26 a. m. 
Surf. temp. 84°, bot. 63.6“. 9 specimens. 

D. 6544. September 6, 1909. Off Coronado Point, northern 
Mindanao. Lat. 8“ 16' 30" N.; long. 122“ 26' 30" E. 600 fathoms. 

II. 17 a. m* Bot. temp. 49.8“. 1 specimen. 

D. 5553. September 17, 1909. Sulade Island, anchorage. Lat. 
5“ 51' N.; long. 120“ 46' 30" E. Surface. 7.28 p. m. Sxuf. temp. 
83“. 1 specimen, very small. 
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D. 5649. December 16, 1909. Off North. Island, Buton Strait. 
Lat. 5° 36' N.; long. 122® 07' 36" E. Surface. 7.23 p. m. Surf, 
temp. 83®. 4 specimens, half-grown. 

D. 5600. NovembOT 7, 1909. North of Celebes, Lat. 2® 05' N.; 
long. 123° 52'30" E. Surface. 7.06 p.m. Surf. temp. 82°. Lai^ 
number of specimens. 

D. 5616. November 22,1909. Off Tiforo Island, Molucca Passage. 
Lat. 0° 36' N.; long. 126° 52' 20" E. 20-30 fathoms. 6.44 p. m. 
Surf. temp. 84°. Laj^ number of specimens. 

D. 5627, November 30, 1909, Off Kayoa Island, Molucca Pas¬ 
sage. Lat. 0° 06' N.; long. 127° 26' E. 5 fathoms, 6.02 p. m. 
Surf. temp. 83° 2 specimens, not adult. 

D. 5672, December 30, 1909. Off Dongala Light, Macassar 
Strait. Lat. 0° 29' S.; long. 118° 51' E. Surface. 7.26 p. m. 
Surf. temp. 83°. About 20 specimens, half-grown. 

D,- 5611. November 19, 1909. Off Buka Buka Island, Gulf of 
Tomini, Celebes. Lat. 0° 40' 30" S.j long. 121° 50' E. Surface. 
7.14 p. m. Surf. temp. 84°. 10 specimens (1 adult, 9 very small). 

D. 5633. December 2, 1909. Off Selang Point. Lat. 1° 03' S.; 
long. 127° 44' E. Surface. 7.14 p. m. Surf. temp. 84°. Enormous 
number of specimens. 

D. 5669. December-29,1909. Off Mamuju Island, Macassar Strait. 
Lat. 2° 19' 30" S.; long. 118° 50'“ E. Surface. 7.25 p. m. Surf, 
temp. 84°. Numerous specimens. 

Without label. Immense number of spedmeos. 

Remarks .—One of the largest females, in the bottle without label, 
measures 26 mm. in length. 

2. THTSAHOPODA MOSTOCANTHA Oitmaon. 

D. 5288. July 22, 1908, Off Matocot Point, Luzon. Lat. 13° 
43' 30" N.; long. 121° E. 115 fathoms, 8.14 a. m. 1 specimen. 

D. 6287. July 20, 1908. Off Sombrero Island, near southern 
Luzon. Lat. 13°37'40"N.;long. 120°39'E. 310fathoms. 2.58p.m. 
Bpt. temp. 43.4°, dens. 1,02521. 2 specimens. 

D. 5422. March 30,1909. Off Lusaran Point, Lat. 10° 31' N.; 
long. 122° 18'45" E. Surface. 7.17 p.m. Surf. temp. 82°. 3larv». 

D. 5497. August 3, 1909. Off Bantigui Island. Lat. 9° 07' 15" 
N.; long. 124° 59' 30" E. 800 fathoms. 10.59 a. m. Bot. temp. 
62.3°. 1 specimen. 

D. 5129. February 6, 1908; Off w^tem Miadanao. Lat. 7° 
41' 30" N.; long. 122° 01' 45" E. 100 fathoms. 2.23 ,p. m. Bot. 
temp. 67.6°. 1 specimen (older larva). 
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3. TBTSAKOPODA AQUAXIS H. J. Hanaen, 

D. 5320. November 6, 1908. China Sea. Lat. 20° 68' N.; long. 
120°03'E. 800 f atihoms. 2.25 p.m. Bot.temp. 36.2°, dens. 1.02574. 

1 specimen, balf-grovm. 

D. 5457. June 8, 1909. Off Legaspi Point, east coast of Luzon. 
Lat. 13° 12' N.; long. 123° 49' 40" E. 146 fathoms. 9.40 a. m. 
3 small specimens. 

D. 5422. March 30, 1909. Off Lusaran Point. Lat. 10° 31' N.; 
long. 122° 18' 45" E. Surface. 7.17 p. m. Surf. temp. 82°. 7 
specimens, half-grovm. 

4. TBTSAnOPOnA PECrmATA Oltmann. 

D. 6287. July 20, 1908. Off Sombrero Island, near southern 

Luzon. Lat. 13° 37' 40" N.; long. 120° 39' E. 310 fathoms. 

2.58 p. m. Bot. temp. 43.4°, dens. 1.02521. 1 specimen (adult male.) 

5. TSnrSAirOFODA OBIEHTAUS H. J. Hansen. 

D. 6120. January 21, 1908. Off Sombrero Island, near southern 
Luzon. Lat. 13° 45' 30" N.; long. 120° 30' 16" E. 360 fathoms. 
3.10 p. m. Bot. temp. 43.7°, dens. 1.02480. 3 specimens. 

D. 5287. July 20, 1908. Off Sombrero Island, near southern 

Luzon. Lat. 13° 37' 40" N.; long. 120° 39' E. 310 fathoms. 

2.58 p. m. Bot. temp. 43.4°, dens. 1.02521. 8 specimens. 

D. 5233. May 7, 1908. Off Limasaua Island. Lat. 10° 00' 22" 
N.; long. 124° 45' 06" E. 100 fathoms. 9.00 p. m. i specimen. 

I). 5500. August 4,1909. Off Ma6abalan Point, Mindanao. Lat. 
8° 37' 46" N.; long. 124° 36' 45"E. 200 fathoms. 11.25 a. m. 
Bot. temp. 53.6°. 5 specimens. . 

D. 6544. September 6, 1909. Off Coronado Point, northern Mia- 
dahao. Lat. 8° 16' 30" N.; long. 122° 26' 30" E. 600 fathoms. 
11.17 a. m. Bot. temp. 49.8°. 1 specimen. 

6. TBYSAHOPODA CORHUTA HUg. 

D. 6471. June, 1909. Off Sialat Point Light, east coast of Luzon. 
Lat. 13° 34' 67" N.; long. 123° 47' 06" E. 668 fathonos. 9.17 a. m. 

2 specimens. 

Remarks .—One of the specimens, an adult female, is very large, 
measuring 81.5 nun. from the front margin of the carapace to the 
end of tdson. 

Genus EUPHAUSIA Dana. 

Of this very large genus the collection contains 10 species, one of 
which is new. 

7. EUPHAUSIA DIOMEDEJB Ortmann. 

D. 6319. November 6, 1908. China Sea. Lat. 21° 31' N.; long. 
117°53'E. 20fathoms. 7.23p.m. Surf.temp.79°. 18specimena. 
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November 11, 1908. Port San Pio Qmnto, China Sea. (About 
l^t. 21® N.; long. 122® E.) 6 feet. 9 a. m. 1 specimen. 

D. 5436. May 7,1909. Off Corregidor Light, west coast of Luzon. 
Lat. 14° 22' 37" N.; long. 120° 29' E. Surface. 7.03 p. ra. 
Surf. temp. 86°. 1 specimen. 

L. 6120. January 21,1908. Off Sombrcsro Idand, near southern 
Luzon. Lat. 13° 46' 30" N.j long. 120° SO' 16" E. 360 fathoms. 
8.10 p. m. Bot. temp. 43.7°, dons. 1.02480. 1 specimen. 

D.6288. July 22,1908. Off Matacot Point, Luzon. Lat. 13° 43' 
80"N.;long.l21°E. 116fathoms. 8.14a.m. Numerous specimens. 

D. 6287’. July 20, 1908, Off Sombrero Island, near southern 
Luzon. Lat. 13° 37' 40" N.j long. 120° 39' E. 310 fathoms. 
2.58 p. m. Bot. temp. 43.4°, dens. 1.02521. 17 specimens. 

D. 5176. March 24, 1908. Off Escarceo Light, Verde Island 
Passage. Lat. 13° 36' 16" N.; long. 120° 53' 20" E. Surface. 
7.01 p. m. Sxtrf. temp. 79°. About 26 specimens. 

D. 5456. June 7,1909. Off Legaspi Light, east coast of Luzon. 
Lat. 13° 11' 10" N.; long. 123° 61' 62" E. 120 fathoms. 12.66 p. m. 
Immense number of half-gro'vm specimens. 

D. 6196. April 3, 1908. Off Capitancillo Island, off northern 
Cebu Island, Lat; 10° 47' N.j long. 124° 06' 30" E. Surface. 
7.03 p, m. Sittf. temp. 84°, dens. 1.02614. About 40 specimens. 

D. 5422. March 30, 1909. Off Lusaran Point. Lat. 10° 31' N.j 
long. 122° 18' 46" E. Surface. 7.17 p. m. Surf. temp. 82°. About 
130 specimens. 

D. 5268. June 2, 1908. Off southern Panay. Lat. 10° 27' 46" 
N.J long. 122° 12' 30" E. Surface. 7,08 p. m. Surf. temp. 84°, 
dens. 1.02687. 1 specimen. 

D. 6190. April 1, 1908. Off Pescador Island. Lat. 10° 08' 16" 
N.J long. 123° 16' 46" E. 250 fathoms. 4.39 p. m. Bot. temp. 63°, 
dens. 1.02482. 3 specimens. 

B. 6232. May 7, 1908. Off Limasaua Island. Lat. 10° 00' 46" 
N.J long. 124° 44' 06" E. Stuface, 8.26 p. m. Surf. temp. 84°, 
dens. 1.02531. 8 specimens. 

B. 6233. May 7, 1908. Off Limasaua Island. Lat. 10° 00' 22" 
N.jlong.l24°46'06"E. lOOfathoms. 9.00p.m. Immense number 
of specimens. 

B. 6234. May 7,1908. Off Limasaua Island. Lat. 10° N.j long. 
124° 46' 06" E, 16 fathoms. 9.42 p. m. Surf. temp. 84°, dens. 
1.02631. 7 spedmens. 

~ B. 5631. August 11,1909. OS Balioasag Island. Lat. 9° 27'30" 
N.J long. 123° 38' E. Surface, 7.49 p. m. Surf. temp. 84°. Im- 
. mense number of specimens. 
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D. 5530. Axigust 11,1909,. Oflf Balicasag Island. Lat. 9° 26' 45" 
N.; long. 123° 38' 30" E. Sjirface. 7.14 p. m. Surf. temp. 84°. 
ImTTiense nmuber of specimens. 

D. 5495. August 2, 1909. Off Diuata Point, between Leyte and 
Idindanao. Lat. 9° 06' 30" N.; long. 125° 00' 20" E. 600 fathoms. 

I, 54 p. m. Bot. temp. 52.3°. About 30 specimens. 

D. 5539. August 19, 1909. Off Apo Island. Lat. 9° 03' 20" N,; 
long. 123° 24' 46" E. Surface. 7.11 p. m. Surf. temp. 83°. 20 
specimens. 

D. 6540. August 19, 1909. Off Apo Island. Lat. 9° 03' N.; 
long. 123° 24' 30" E. Surface. 7,42 p. m. Surf. temp. 83°. 30 
specimens. 

D. 5500. August 4,1909. Off Macabalan Point, Mindanao. Lat. 
8° 37' 46" N.; long. 124° 36' 45" E. 200 fathoms. 11.26 a. m. 
Surf. temp. 84°, bot. 53.5°. Immense number of spedmens, mostly 
half-grown. 

August 4, 1909. Opol, Macajalar Bay, Mindanao. (About lat. 
8° 37f' N.) 6-12 feet. 1 p. m. 1 specimen. 

D. 5544. September 6,1909. Off Coronado Point, northern Min¬ 
danao. Lat. 8° 16' 30" N.; long: 122° 26' 30" E. 600 fathoms. 

II. 17 a. m. Bot. temp. 49.8°. 6 specimens. 

D. 5600. November 7, 1909. North of Celebes. Lat. 2° 05' N.; 
long. 123° 62' 30" E. Surface. 7,06 p. m. Surf. temp. 82°. About 
30 specimens. 

D. 6616. November 22, 1909. Off Tifore Island, Molucca Pas¬ 
sage. Lat. 0° 36' N.; long. 126° 52' 20" E. 20-30 fathoms. 6.44 
p. m. Surf. temp. 84°. 8 specimens. 

D. 5672. December 30, 1909. Off Dongala Light, Macassar 
Strait. Lat. 0^ 29' S.; long. 118° 61' E. Surface. 7.26 p. m. 
Surf. temp. 83°. Immense number of specimens. 

D. 5611. November 19, 1909. Off Buka Buka Island, Gulf of 
Tommi, Cdebes. Lat, 0° 40' 30" S.; long. 121° 60' E. Surface. 
7.14 p. m. Surf, temp. 84°. Numerous specimens. 

D. 6633. December 2, 1909. Off Selang Point. Lat. 1° 03' S.; 
long. 127° 44' E. Surface. 7.14 p. m. Surf. .temp. 84°. Enor¬ 
mous number of specimens. 

D. 5669. December 29, 1909. Off Mamuju Island. Macassar 
Strait. Lat. 2° 19' 30" S.; long. 118° 60' E. Surface. 7.26 p. m. 
Surf. temp. 84°. Numerous specimens. 

D. 5649. December 16, 1909. Off North Island, Buton Strait. 
Lat. 5° 36' S.; long. 122° 07' 36" E. Surface. 7.23 p. m. Surf, 
temp. 83°. Numerous specimens. 

BemarJes .—^The long list of localities shows that this species is not 
only conomonly distributed in the area explored, but that it is ex¬ 
tremely abundant at the surface at certain stations. 

81022“—Proc.N.M.vol.4»—15-41 
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8. EtTPBATTSU MXJTICA SL J. Bangen. 

D. 5319. November 5, 1908. China Sea. Lat. 21® 31' N.; long. 
117° 53'E. 20 fathoms. 7.23 p.m. Stirf. temp. 79°. 11 specimens. 

D. 5320. November 6, 1908. China Sea. Lat. 20° 58' N.; long. 
120° 03' E. 800 fathoms. 2.25 p. m. Bot. temp. 36.2°, dons. 
1.02574. 6 specimens. 

D. 5581. September 25,1909. Off Bumbum Maud, near Darvel 
Bay, Borneo. Lat. 4° 30' 25" N.; long. 118° 41' 30" E. Ship at 
anchor. Surface. 5.55 p. m. Stirf. temp. 83°. 1 spedbnien. 

D. 5600. November 7, 1909. North of Celebes. Lat. 2° 05" N.; 
long. 123° 52' 30" E. Surface. 7.06 p. m. Surf. temp. 82°. About 
30 specimens. 

D. 5616. November 22,1909. Off Tifore Island, Molucca Passage. 
Lat. 0° 36' N.; long. 126° 52' 20" E. 20-30 fathoms. 6.44 p. m. 
Surf. temp. 84°. About 30 specimens. 

D. 5672. December 30, 1909. Off Dongala Light, Macassar 
Strait. Lat. 0° 29' S.; long. 118° 51' E. Surface. 7.26 p. m. 
Surf. temp. 83°. 19 specimens. 

D. 5649. December 16, 1909. Off North Island, Buton Strait. 
Lat. 5° 36' S.; long. 122° 07' 36" E, Surface. 7.23 p. m. Surf, 
temp. 83°. 17 specimens. 

9. ZUPBAUSIA SBCUSVA H. J. Buuoi. 

D. 5319. November 5, 1908. China Sea. Lat. 21° 31' N.; loi^. 

117° 53' E. 20 fathoms. 7.23 p. m. Surf. temp. 79°. About 25 

specimens. 

D. 5320. November 6, 1908. China Sea. Lat. 20° 58' N.; long. 
120° 03' E. 800 fathonos. 2.25 p. m. Bot. temp. 36.2°, dens. 
1.02574. About 30 specimens. 

10. BUPEUiUSU BKBVIS H. J. Buses. 

D. 5319. November 5,1908. China Sea. Lat. 21° 31' N.; long. 

117° 53' B. 20 fathoms. 7.23 p. m. Surf, temp. 79°. 1 specimen. 

D. 5616. November 22,1909. Off Tifore Island, Molucca Passage. 
Lat. 0° 36'N.; long. 126° 52'20" E. 20-30 fathoms. 6.44 p.m. 
Surf. temp. 84°. 1 specimen. 

11. EUPBATXSIA snuius O. O. San. 

D. 5287. July 20, 1908. Off Sombrero Island, near southern 
Luzon. Lat. 18° 37' 40" N,; long. 120° 39' E. 310 fathoms. 2.58 
p. m. Bot. teihp. 43.4°, dens. 1.02521. 1 specimen. 

Eemwrks. —^The specimen captured is an adult male, which is quite 
normal, agreeu^ with the specimens captured by the OhMenger and 
the Swedish Antarctic Expedition. 
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12. BUPBAtrSU. TEITBSA. B. J. Busan. 

D. 6319. November 6, 1908. China Sea. Lat. 21° 31' N.; long. 
117° 53' E. 20 fathoms. 7.23 p. m. Surf. temp. 79°. 14 specimens. 

B. 5320. November 6, 1908. China Sea. Lat. 20° 58' N.; long. 
120° 03' E. 800 fathoms. 2.25 p. m. Bot. temp. 36.2°, deos. 
1.02574. 14 specimens. 

D. 6288. July 22, 1908, Off Matacot Point, Luzon. Lat. 13° 
43' 30" N.; long. 121° E. 116 fathoms. 8.14 a. m. 1 specimen. 

D. 5466. Jxme 7, 1909. Off Legaspi Point, east coast of Luzon. 
Lat. 13° 11' 10"N.; long. 123° 61' 62" E. 120 fathoms. 12.65 p. m. 
1 specimen. 

D. 5422. March 30, 1909. Off Lusaran Point. Lat. 10° 31' N.; 
long. 122° 18' 46" E. Surface. 7.17 p. m. Surf. temp. 82°. About 
26 specimens. 

D. 5653. September 17, 1909. Sulade Island, anchorage. Lat. 
5° 51'N.; lo^. 120° 46' 30" E. Surface. 7.28 p. m. Surf. temp. 
83°. 1 specimen. 

D. 5600. November 7, 1909. North of Celebes. Lat. 2° 06' N.; 
long. 123° 62' 30" E. Surface. 7.06 p. m. Surf. temp. 82°. 6 
specimens. 

D. 6616. November 22,1909. Off Tifore Island, Molucca Passage. 
Lat. 0° 36' N.; long. 126° 52' 20" E.. 20-30 fathoms. * 6.44 p. m. 
Surf. temp. 84°. About 25 specimens. 

D. 6672. December 30, 1909. Off Dongala Point, Macassar 
Strait. Lat. 0° 29'S.; long. 118° 51'E. Surface. 7.26 p.m. Surf, 
tmnp. 83°. 6 specimens. 

D. 5611. November 19, 1909. Off Buka Buka Island, Gulf of 
Tomini, Celebes. Lat. 0° 40' 30" S.; long. 121° 50' E. Surface. 
7.14 p. m. Surf. temp. 84°. About 30 specimens. 

D. 5633. December 2, 1909. Off Sdang Point. Lat. 1° 03' S.; 
long. 127° 44'E. Surface. 7.14 p.m. Surf. temp. 84°. 4 specimens. 

D. 5669. December 29, 1909. Off Manuju Island, Macassar 
Strait. Lat. 2° 19' 30" S.; long. 118° 60' E. Surface. 7.26 p. m. 
Surf. temp. 84°. About 30 specimens. 

13. SUPHAtrSIA PSSnPOGIBBA Oitmann. 

D. 6320. November 6, 1908. China Sea. Lat. 20° 58' N.; long. 
120° 03' E. 800 fathoms. 2.26 p. m. Bot. temp. 36.2°, dens. 
1.02574. 6 specimens. 

D. 5120. January 21, 1908. Off Sombrero Island, near southern 
Luzon. Lat. 13° 45' 30" N.; long. 120° ^0' 16" E. 350 fattorns. 
3.10 p. m. Bot. temp. 43.7°, dens. 1.02480. 6 specimens. 

D. 6288. July 22, 1908. Off Matacot Point, Luzon. Lat. 13° 
43' 30" N.; long. 121° E. 115 fathoms, 8,14 a. m. About 125 
specimens. 
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D. 5287. July 20, 1908. Off Sombrero Island, near southern 
Luzon. Lat. 13° 37' 40" N.; long. 120° 39' E. 310 fathoms. 2.58 
p. m. Bot. temp. 43.4°, dens. 1.02521. 8 specimens. 

D. 5233. May 7, 1908. Off Limasaua Island. Lat. 10° 00' 22" 
N.; long. 124° 45' 06" E. 100 fathoms. 9 p. m. About 20 speci¬ 
mens. 

D. 5422. March 30, 1909. Off Lusaran Point. Lat. 10° 31' N.; 
long. 122° 18' 45" E. Surface. 7.17 p. m. Surf. temp. 82°. Large 
number of specimens. 

D. 5531. August 11,1909. Off Balicasag Island. Lat. 9° 27' 30" 
N.; long. 123° 38' E. Surface. 7.49 p. m. Surf. 84°. 2 specimens. 

D. 5495. August 2, 1909. Off Diuata Point, between Leyte and 
Mindanao. Lat. 9° 06' 30" N.; long. 125° 00' 20" E. 600 fathoms. 
1.54 p. m. Bot. temp. 52.3°. 1 specimen. 

D. 5500. August 4, 1909. Off Macabalan Point, Mindanao. 
Lat. 8° 37' 45" N.; long. 124° 36' 45" E. 200 fathoms. 11.25 
a. m. Surf. temp. 87°, bot. 53.5°. Large number of specimens. 

D. 5581. September 25, 1909. Off Bumbum Island, near Darrel 
Bay, Borneo. Lat. 4° 30' 25" N.; long. 118° 41' 30" E. Ship at 
anchor. Surface. 5.55 p. m. Surf. temp. 83°. 1 specimen. 

D. 5600. November 7, 1909. North of Celebes. Lat. 2° 05' N.; 
long. 123° 52' 30" E. Surface. 7.06 p. m. Surf. temp. 82°. 2 
specimens. • 

D. 5616. November 22,1909. Off Tifore Idand, Molucca Passage. 
Lat. 0° 36' N.; long. 126° 52' 20" E. 20-^0 fathoms. 6.44 p. m. 
Surf, temp. 84°. 3 specimens. 

D. 5672. December 30, 1909. Off Dongola Light, Macassar 
Strait. Lat. 0° 29' S.; long. 118° 51' E. Surface. 7.26 p. m. 
Surf. temp. 83°. About 20 specimens. 

D. 5633. December 2, 1909. Off Selang Point. Lat. 1° 03' S.; 
long. 127° 44' E. Surface. 7.14 p. m. Surf. temp. 84°. Large 
number of specimens. , 

D. 5669. December 29, 1909. Off Mamuju Island, Macassar 
Strait. Lat. 2° 19'30" S.; long. 118° 50'E. Surface. 7,25 p.m. 
Surf. temp. 84°, 8 specimens. 

D. 5649. December 16, 1909. Off North Island, Buton Strait. 
Lat. 5° 36' S.; long. 122° 07' 36" E. Surface. 7.23 p. m. Surf, 
temp. 83°. Inunense number of specimens. 

Remarks .—^The list shows that E. psmiogibla has been taken not 
only in deeper layers of the sea but several times at the surface, and 
there soinelames in laige numbers. 

14. BUFBAUSIA BBMIOIBBA H. J. Traii<««i- 

D. 6320. November 6, 1908. China Sea. Lat. 20° 58' N.; long. 
120° 03' E. 800 fathoms. 2.25 p. m. Bot. temp. 36.2°, dens. 
1.02574. 5 specimens. 
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15. ETlPHAtrSIA SIBOOJB H. J. Eaman. 

D. 6288. July 22, 1908. Off Matacot Point, Luzon. Lat. 13° 
43' 30" N.; long. 121° E. 116 fathoms. 8.14 a. m. Numerous 
specimens. 

D. 6653. September 17, 1909. Sulade Island, anchorage. Lat. 
6° 61' N.; long. 120° 46' 30" E. Surface. 7.28 p. m. Surf. temp. 
83°. 4 specimens. 

16. BtrPBAITSIA. l^ALLAX, new species. 

Plate 83, figs, la-^ld. 

D. 6288. July 22, 1908. Off Matacot Point, Luzon. Lat. 13° 
43' 30" N.; loi^. 121° E. 115 fathoms. 8.14 a. m. About 20 
specimens. 

!Dype-locdlity. —^D. 5632. August 13,1909. Off Gigantangan Island, 
between Masbate and Leyte. Lat. 11° 36' 39" N.; long. 124° 13' 
30" E. Surface. 7.14 p. m. Surf. temp. 84°. Immense number of 
specimens. 

D. 6422. March 30, 1909. Off Lusaran Point. Lat. 10° 31' N,; 
long. 122° 18' 45" E. Surface. 7.17 p. m. Surf. temp. 82°. Many 
small specimens. 

D. 5233. May 7, 1908. Off Limasaua Island. Lat. 10° 00' 22" 
N.; long. 124° 45' 06" E. 100 fathoms. 9 p. m. 7 specimens. 

I). 5539. August 19, 1909. Off Apo Mand. Lat. 9° 03' 20" N.; 
long. 123° 24' 30" E. Surface. 7.11 p. m. Surf. temp. 83°. 4 
specimens. 

DescripUon. —This species is very similar and closely, allied to E. 
gibboides Ortmann, as described and figured by me.* In reality I 
have been unable to find any specific differences between the two 
species in the shape of the frontal plate, the rostrum, the gastric area, 
the eyes, the anteimular peduncles, etc. Third abdominal s^- 
ment has the dorsal middle of the hind msirgin a little or somewhat 
produced, and this produced part is either frequently rounded, or 
terminates in a small and extremely slender spiniform process. 

The male copulatory organs (fi^. lor-ld) of first pleopods afford 
some striking characters. The terminal process (p*) has the foot of 
moderate length and the heel rather short, tMck, straight; the 
process beyond the foot is moderately lorg, seen from behind (fig. 16) 
straight, moderately stout, not tapering beyond the middle, and 
with the end obtuse; seen from the inner side (fig. Ic), it is somewhat 
curved forward at the middle, widening from the middle (fig. Id) 
toward the end, which has two conspicuous incisions dividing the 
terminal part into three teeth; the median tooth is long, somewhat 
curved, acute; the posterior tooth is smaller but at least twice as 


I Mem. Mus. Comp. Zool., vol. 35, No. 4, p. 262, pi. 9, figs. 2(r-2ft. 
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long as broad; the third tooth is small, triangular, shorter than 
broad. The proximal process (p®) is long and nearly regularly 
curved, thickened near the base on the outer side and the terminal 
part is very expanded, but this expanded part differs considerably 
from that in E. gOtboiies; that expansion, seen from the inner side 
(fig. Id) is rertical on the process (in E. gibloides it is very oblique) 
and its anterior narrow part is narrower and much longer than in 
E. gibloides. The median lobe has no protruding, acute triangle on 
the proximal part of the inner margm; the distal part is broad seen 
from behind with the distal mai^in broadly roimded; seen from 
the inner side (fig. Ic) the lobe has the terminal mai^ long and a 
little oblique, while the terminal angle is about 70°; in E. gibhoides 
the lobe has an acute, protruding tubercle on the inner margin, and 
the distal part is produced into a somewhat oblong triangle with the 
end acute. The lateral process (p*) has the major part strongly 
curved and without any accessory tooth. 

Length of a lai^e female, 18 mm.; of a lai^e male, 17,5 mm. 

The type, a male, is Cat. No. 47890, U.S.N.M. 

The paratype, a female, is Cat. No. 47889, U.S.N.M. 

R&rmrJcs .—The differences between the distal parts of the terminal 
and proximal processes and the median lobe of the copulatory organs 
in E. faMax and those in E. gi^boides are so strong that the two 
species are well separated. Besides, E.JaUctx is considerably smaller 
than E. gibboides. The females of the two species are difiCLcult to 
separate; in E. gOibvides the process on third abdominal s^ment is 
always present and at least in larger specimens stronger and more 
developed than in E.fdUax. 

Genus PSEUDEUPHAUSIA H. J. Hansen. 

Only a single species is known. 

17. PSKODlibSBAOBlA tATOmOKS O. O. Bata. 

January 16,1908. Nasugbu Bay, Luzon. (About lat. 13° 65' N.) 
Anchorage. Surface. 7 p. m. Mectric light. 1 specimen. 

January 21, 1908. Nasugbu Bay, Luzon. Anchorage. Surface. 
7.30 p. m. Large number of specimens. 

, February 20, 1909. Taal anchorage, Balayan Bay, Luzon. 
(About lat. 13° 48' N., long. 120° 45' E.) Surface. 7.30 p. m. 
1 specimen. 

July 22, 1908. Varadero Bay, anchorage. Lat. 13° 40' 09" N.; 
long. 120° 59' 30" E. 6-16 feet. 8 p, m. Immense number of 
Eq>ecimens. 

July 22, 1908. Varadero Harbor. 10.30-11.30 p. m. Nmnerous 
spedmens. 
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July 22, 1908. Vaxadero Harbor. 11.30-12.30 a. m. 6 sped- 
mens. 

June 18, 1909. Lagonoy Gulf, Nato Anchorage, east coast of Lu¬ 
zon. (Near lat. 13° 37' N.) Surface. 7.30 p. m. 3 specimens. • 
March 9, 1909. Ragay Bay, anchorage, Luzon. (About lat. 13i° 
N.) Surface. 7 p. m. Many specimens. 

March 5, 1909. Ragay Gulf, Luzon. 3 specimens. 

March 9, 1909. Refugio Island, Pasacao Anchorage, Ragay Gulf, 
Luzon. 12-30 feet. 8 a. m. Electric light. Immense number of 
specimens. 

June 3, 1908. Mansalay Bay, anchorage, Mindoro. (About lat. 
12J° N.) Surface. 9 p. m. Numerous specimens. 

December 20, 1908. Bolalo Bay, Palawan Island. (About lat. 
ll®!^.) Anchorage. Surface. 8.30p.m. Electric light. Immense 
number of specimens. 

D. 5340. December 22,1908. Off Cone Island, Melampaya Soimd, 
Palawan Island. Lat. 10° 55' 51" N; long. 119° 14' 12" E. 17-22 
fathoms. 8.22 a. m. Surf. temp. 80°. 44 specimens. 

December 23, 1908. Endeavour Strait, anchorage between Bando 
and Endeavour Points. (About lat. 10° 55' N.) Surface. 8 p. m. 
Many specimens, larva and young. 

December 23, 1908. Endeavour Strait. Surface. 8.30 p. m. 
Electric light. About 20 specimens, full-grown. 

D. 5125. February 3, 1908. Off Nogas Island, Panay, Sulu Sea. 
Lat. 10° 48'N.; long. 121° 48'30"E. 365fathoms. 9.41a.m. Bot. 
temp. 50°, dens. 1.02475. 2 specimens. 

D. 5362. December 30, 1908. Off Tidepole Point, Ulugan Bay, 
Palawan Island. Lat. 10° 04' 30" N.; long. 119° 05' E. 24 fath¬ 
oms. 6.18 a. m. Surf. temp. 81°. 23 specimens. 

D. 6631. August 11,1909. Off Balicasag Island. Lat. 9° 27' 30" 
N.; long, 123° 38'E. Surface. 7.49 p.m. Surf. temp. 84°. 3 speci¬ 
mens. .. 

_ August 4, 1909, Opol, Maoajalar Bay, Mindanao. (About 8° 37' 
N.) 5-12 feet. 1 p. m. 3 specimens. 

D. 6696. October 6,1909. Zamboanga, Mindanao. Lat. 6° 64' 
N.; long. 122° 04' 30" E. Ship at anchor. Surface. 7.13 p. m. 
Surf. temp. 80°. 1 specimen. 

D. 5596. October 10, 1909. Zamboanga, Mindanao. Ship at 
anchor. Sruface. 6 p. m. Surf. temp. 81°. 1 specimen. 

D. 5553. September 17, 1909. Sulade Maud, anchorage. Lat. 
5° 61' N.; long. 120° 46' 30" E. Surface, 7.28 p. m. Surf. temp. 
83°. About 35 specimens. 

D. 6568. September 22, 1909. Off Siogaan Island, north of Tawi 
Tawi. Lat, 5° 45' 60" N.; long. 120° 26' E. Surface. 6.36 p. m. 
Surf. temp. 83°. 4 specimens. 
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February 26, 1908. Tumindao Island, anchorage, Sulu Archipel¬ 
ago. (About lat. 4|° N.) 9-16 feet. 2 specimens. 

D. 6688. September 28, 1909. Off Mabul Island, near Borneo. 
Lat. 4® 14' 20" N.; long. 118“ 36' 48" E. Ship at anchor. Surface. 

6.10 p. m. Surf. temp. 82°. Immense number of specimens. 

D. 6600. November 7, 1909. North of Celebes. Lat. 2“ 05' N.j 
long. 123° 62'30" E. Surface. 7.06 p.m. Surf. temp. 82°. About 
40 specimens. 

November 9, 1909. Talisse Island, north of Celebes. (About lat. 
2° N.) 10-18 feet. 6 a. m. About 36 specimens. 

D. 5616. November 22,1909. Off Tifore Island, Molucca Passage. 
Lat. 0“ 36' N.; long. 126“ 62' 20" E. 20-30 fathoms. 6.44 p. m. 
Surf. temp. 84“. 3 specimens. 

D. 6633. December 2, 1909. Off Sdang Point. Lat. 1“ 03' S.; 
long. 127“ 44' E. Surface. 7.14 p. m. Surf. temp. 84“. About 36 
specimens. 

Remarks .—^The long list of localities shows that this small and very 
characteristic form is widely distributed in the Philippine Archipelago; 
it is especially common in shallow water near the coast and occurs 
sometimes in vast numbers. 

Genus NEMATOSCELIS G. O. Sars. 

Of this sharply defuaed genus six species have been established, three 
of which are represented in the collection, which also indudes a new 
species. 

18. mtlAATOSCBUS MTCROPS O. O. Sai«. 

D. 5320. November 6, 1908. China Sea. Lat. 20“ 68' N.; 
long. 120“ 03' E. 800 fathoms. 2.26 p. m. Bot. temp. 36.2“, dens. 
1.02674. 13 specimens. 

D. 6120. January 21,1908. Off Sombrero Island, near southern 
Luzon. Lat. 13“ 46' 30" N.; long. 120“ 30' 16" E. 350 fathoms. 

3.10 p. m. Bot. temp. 43.7“, dens. 1.02480. 4 specimens. 

D. 5287. July 20, 1908. Off Sombrero Island, near soutliern 
Luzon. Lat. 13“ 37' 40" N.; long. 120“ 89' E. 310 fathoms. 
2.58 p.m. Bot. temp. 43.4°, dens. 1.02621. 6 specimens. 

19. NBMATOSCBXiXS LOBATA, new species, 

Plato 83, figs, 2a-2/. 

2Vpe4ocaK<y.—^D. 5288. July 22,1908. Off Matacot Point, Luzon. 
Lat. 13“ 43' 30" N.; loi^. 121“ E. 116 fathoms. 8.14 a. m. Im¬ 
mense number of ^edmens. 

D. 5248. May 18, 1908. Off Lanang Point, Gulf of Davao. Lat. 
7“ 07'25" N.; long. 125° 40'24" E. 18 fathoms. 10.38 a.m. Surf, 
temp. 83°, dens. 1.02463. 2 specimens. 
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Description.-—Yery similax and closely allied to N. mierops, but a 
little more deader. Rostrum in the female (fig. 2a) long, moder- 
atdy narrow, at the broader base not marked oflf from the frontal 
plate; in the male (fig. 25) the rostrum is acute, triangular, short, 
about reaching the middle of the transrerse thickening between the 
eye-stalks, a little shorter than broad and scarcely or not marked 
off from the frontal plate. Carapace in the adult male with a dis¬ 
tinct marginal dentide a little from the posterior end, in the adult 
female without any denticle. 

Eyes decidedly smaller than in specimens of JV. rrderops of the 
same size; their upper section is conspicuoudy smaller than the 
lower. Antennular pedundes in the female as in iV. mncrops, in the 
male not quite so thick as in this spedes and its lower flagellum with¬ 
out any carved basal portion. Prehensile 1^ nearly as in iV. 
grarHilis. 

The male copulatory organs of first pleopods (figs. 2ei-2f) show 
peculiar features. The inner lobe is obliquely rounded, with the 
result that the spine-shaped process (p*) originates not only con¬ 
siderably more proximally than the terminal process (p*), but even 
more proximally than the proximal process (p*). The spine-shaped 
process (p‘) is long, nearly as long as, or longer than, the proximal 
•process (p*) and from a little less to a little more than twice as long 
as the terminal process (p^), which is short, somewhat conical. The 
proximal process is thick at the base and tapers to the subacute or 
blunt end; it is frequently ciirved, sometimes dearly strai^t. The 
median lobe (Zm) is uncommonly large, not twice as long as broad, 
with the outer margin and the somewhat curved terminal margin 
forming together a long very arcuate line, while the mner margin 
is flatly convex and at its end an acute or subacute terminal an^e is 
foimd; the lateral process (p^), which is very small, k placed near 
the base of the lobe just opposite the insertion of the proximal 
process. The auxiliary lobe is somewhat short; the setiferous lobe 
is moderately broad, reaches distinctly beyond the median lobe, 
and has only six setae. 

Length of a large female, 14.5 mm.; of an adult male, 12 mm. 

The type, a male, is Cat. No. 47888, U.S.N.M. 

The paratype a female, is Cat. No. 47889, U.S.NJ4 

Remarks. — N. hbata is smaller and more slender than N. mierops, 
with somewhat smaller eyes. But the male copulatory organs 
afford the best charaoters; the median lobe differs widely in shape 
and size from that in N. mierops or N. oQmMca, the terminal process 
is considerably shorter than in N. mierops; the inner and the median 
lobes and their processes show several other peculiar features men¬ 
tioned above. All my specimens, several hundred, have a peculiar 
grayish color, but I do not know whether that may be due to the 
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preservation or not. N. lohata is easily separated from N. grcuiUis 
by tho shape of rostrum in both sexes and by the lower antennular 
flagellum and the coptdatory organa in the male. 

20. imUATOSCEUS OKACIUS S. J. SEaiutn. 

D. 5320. November 6, 1908. China Sea. Lat. 20° 68' N.; 
long. 120° 03' E. 800 fathoms. 2.25 p. m. Surf. temp. 80°, hot. 
temp. 36.2°, dens. 1.02574. 8 speoimons. 

D. 6120. January 21,1908. Off Sombrero Island, near soutibem 
Luson. Lat. 13° 45' 30" N.; long. 120° 30' 16" E. 360 fathoms. 
3.10 p. m. Bot. temp. 43.7°, dens. 1.02480. 6 specimens. 

D. 5287. July 20, 1908. Off Sombrero Island, near southern 
Luzon. Lat. 13° 34' 40" N.; long. 120° 39' E. 310 fathoms. 2.58 
p. m. Bot. temp. 43.4°, dens. 1.02621. 13 specimens. 

D. 6233. May 7, 1908. Off Limasaua Island. Lat. 10° 00' 22" 
N.; long. 124° 46' 06" E. 100 fathoms. 9 p. m. Large number of 
specimens. 

D. 5531. August 11, 1909. Off Balioast^ Island. Lat. 9® 27' 
30" N.; long. 123° 38' E. Surface. 7.49 p. m. Surf. temp. 84°. 
2 specimens. 

D. 5496. August 2, 1909. Off Diuata Point, between Leyte and 
Mindanao. Lat. 9° 06' 30" N.; long. 125° 00' 20" E. 600* 
fathoms. Surf. temp. 83°, bot. 52.3°. 2 specimens (male and female). 

D. 5500. August 4, 1909. Off Maoabalan Point, Mindanao. 
Lat. 8° 37' 45" N.; long. 124° 36' 46" E. 200 fathoms. 11.26 a. m. 
Surf. temp. 84°, bot. 53.5°. 11 specimens. 

D. 6544. September 6, 1909. Off Coronado Point, northern 
Mindanao. Lat. 8° 16' 30" N.; long. 122° 26' 30" E. 600 fathoms. 
11.17 a. m. Bot. temp. 49.8°. 2 specimens. 

21. nSMCATOSCBUS TBimiA O. O. Bats. 

D. 6320. November 6, 1908. China Sea. Lat. 20° 68' N.; 
loi^. 120° 03' E. 800 fathoms. 2.26 p. m. Bot. temp. 36.2°, dens. 
1.02574. 4 speoimens. 

D. 5288. July 22, 1908. Off Mataoot Point, Luzon. Lat. 13° 
43' 30" N.j long, 121° E. 116 fathoms. 8.14 a. m. 4 specimens. 

D. 5287. Jifly 20, 1908. Off Sombrero Island, near southern 
Luzon. Lat. 13° 37' 40" N.; long. 120° 39' E. 310 fathoms. 2.58 
p. m, Bot. temp. 43.4°, dens, 1.02621. 12 speoimens. 

D. 5233. May 7, 1908. Off Limasaua Island. Lat. 10° 00' 22" 
N.; long. 124° 45' 06" E, 100 fathoms. 9 p. m. 1 specimen. 

1). 5500. August 4, 1909. Off Maoabalan Point, Mindanao. 
Lat. 8° 37' 45" N.; long. 124° 36' 46" E. 200 fathoms. 11.26 a. m. 
Surf. temp. 84°, bot. 63.6°. 1 specimen. 
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Genus NEMATOBRACHION Caiman. 

The collection contains two of the three species hitherto known. 

22. nSMATOBRACHIon BOOPIS 

D. 6320. NoTOTiber 6, 1908. CShina Sea. Lat. 20° 58' N.; long. 
120° 03' E. 800 fathoms. 2.25 p. m. Bot. temp. 36.2°, dens. 
1.02574. 1 specimen, young. 

D. 5120. January 21, 1908. Off Sombrero Island, near southern 
Luzon. Lat. 13° 45' 30" N.; long. 120° 30' 15" E. 360 fathoms. 
3.10 p. m. Bot. temp. 43.7°, dens. 1.02480. 1 specimen. 

D. 5500. August 4, 1909. Off Macabalan Point, Mindanao. 
Lat. 8° 37'46" N.; long. 124° 36'45" E. 200 fathoms. 11.25 a.m. 
Surf .temp. 84°, bot. 53.6°. 3 specimens, young. 

23. nSMATOBBACHIOlT ELB23PBS Oitmaim. 

D. 5457. June 8, 1909. Off Legaspi Light, east coast of Luzon. 
Lat. 13° 12' N.; long. 123° 49' 40" E. 146 fathoms. 9.40 a. m. 
1 specimen. 

B. 6422. March 30, 1909. Off Lusaran Point. Lat. 10° 31' N.; 
long. 122° 18' 45" E. Surface. 7.17 p. m. Surf, temp.’ 82°. 2 
specimens. 

D. 6233. May 7, 1908. Off Limasaua Island. Lat. 10° 00' 22" 
N.; long. 124° 46' 06" E. 100 fathom^. 9.00 p. m. 12 specimens. 

1). 5600. August 4, 1909. Off Macabalan Point, Mindanao. Lat. 
8° 37' 45" N.; long. 124° 36' 45" E. 200 fathoms. 11.25 a. m. 
Surf. temp. 84°, bot. 53.5°. 16 specimens. 

Genus STYLOCHEIRON G. O. Sars. 

The coUection contains six of the nine species known. 

24. STTLOCEEIROIT CASmATUM O. O. San. 

D. 6319. November 6, 1908. Chma Sea. Lat. 21° 31' N.; long. 
117° 53' E. 20 fathoms. 7.23 p. m. Surf. temp. 79°. 2 specimens. 

D. 5320. November 6, 1908. China Sea. Lat. 20° 58' N.; long. 
120° 03' E. 800 fathoms. 2.25 p. m. Bot. temp. 36.2°, dens. 
1.02574. 6 specimens. 

June 18, 1909. Lagonoy Gulf, Nato Anchorage, east coast of 
Luzon. (Near lat. 13° 37'N.). Surface. 7.30 p.m. 1 specimen. 

D. 6422. March 30, 1909. Off Lusaran Point. Lat. 10° 31' N.; 
long. 122° 18' 46" E. Surface. 7.17 p. m. Surf. temp. 82°. Im¬ 
mense number of specimens. 

D. 5553. September 17, 1909. Sulade Island, anchorage. Lat. 
6°’61'N.; long. 120° 46'30" E. Surface. 7.28 p.m. Surf. temp. 
83°. 5 specimens. 
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D. 5611. NoTember 19, 1909. Off Bxika Buka Island, Gxdf of 
Tomiiji, Celebes. Lat. 0° 40' 30" S.; long. 121® 50' E. Surfaca 
7.14 p. m. Surf. temp. 84°. About 50 specimens, 

25. STXLOCHBIROK tONOlCOItini O. O. San. 

D. 5320. November 6, 1908. China Sea, Lat. 20“ 58' N.; long. 
120° 03' E. 800 fathoms. 2.25 p. m. Bot. temp. 36.2°, dens. 
1.02574. 10 specimens. 

D. 6288. July 22, 1908. Off Matacot Point, Luzon. Lat. 13° 
43' 30" N.; long. 121° E. 116 fathoms.. 8.14 a. m. 3 specimens. 

D. 5456. June 7, 1909. Off Lagaspi Point, east coast of Luzon. 
Lat. 13° 11' 10" N.; long. 123° 51' 62" E. 120 fathoms. 12.65 
p. m. 1 specimen. 

D. 6233. May 7, 1908. Off Ldmasaua Island. Lat. 10° 00' 22" 
N.; long. 124° 45' 06" E, 100 fathoms. 9 p. m. 1 specimen. 

D. 6600. August 4, 1909. Off Macabalan Point, Mindanao. 
Lat. 8° 37' 45" N.; long. 124° 36' 45" E. 200 fathoms. 11.26 p. m. 
Surf. temp. 84°, bot. 63.5°. 1 specimen. 

26. smpCBXIROSr ArSIHB H. J. Hansen. 

D. 5319. November 5, 1908. China Sea. Lat. 21° 31' N.; long, 
171° 63' E, 20 fathoms. 7.23 p, m. Surf. temp. 79°. 2 specimens. 

D. 5320. November 6, 1908. China Sea. Lat. 20° 68' N.; long. 
120° 03' E. 800 fathoms. 2.25 p. m. Bot. temp. 36.2°, dens. 
1.02574. 2 specimens. 

D, 6287. July 20, 1908. Off Sombrearo Island, near southern 
Luzon. Lat. 13° 37' 40" N.; long. 120° 39' E. 310 fathoms. 
2.68 p. m. Bot. temp. 43.4°; dens. 1.02521. 4 specimens. 

D. 5456. June 7, 1909. Off Lagaspi Point, east coast of Luzon. 
Lat. 13° 11' 10" N..; long. 123° 61' 62" E. 120 fathoms. 12.56 
p. m. About 40 specimens. 

D. 6422. March 30, 1909. Off Lusaran Point. Lat. 10° 31' N.; 
long. 122° 18' 46" E. Surface. 7.17 p, m. Surf. temp. 82°. 
9 specimens. 

D, 5190. April 1, 1908. Off Pescador Island. Lat. 10° 08' 15" 
N.; long. 123° 16' 46" E. 260 fathoms. 4.39 p. m. Bot. temp. 
63°; dens. 1.02482. 1 specimen. 

D. 5233. May 7, 1908. Off Limasaua Island. Lat, 10° 00' 22" 
N.; loi^. 124° 45' 06" E. 100 fathoms. 9 p. m. 4 specimens. 

D. 5495. August 2, 1909. Off Diuata Point, between Leyte and 
Mindanao. Lat. 9° 06' 30" N.; long. 126° 00' 20" E. 600 fathoms. 
1.64 p. m. Bot. temp. 62.3°. 3 specimens. 

D. 5500. August 4, 1909. Off Macabalan Point, Mindanao. 
Lat. 8° 37' 45" N.; long. 124° 86' 45" E. 200 fathoms. 11.25 a. m. 
Surf. temp. 84°; bot. 63,5°. 8 specimens. 
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D. 6644. September 6, 1909. Off Coronado Point, norljiem 
Mindanao. Lat. 8® 16' 30" N.; long. 122“ 26' 30" E. 600fathoms. 
11.17 a. m. Bot. temp. 49.8°. 6 specimens. 

D. 6616. Norember 22,1909. Off 'Tifore Island, Molucca Passage. 
Lat. 0° 36' N.; long. 126° 62' 20" E. 20-30 fathoms. 6.44 p. m. 
Surf. temp. 84°. 1 specimen. 

27. STTLOCHSmon MICSOPHTHAnUA H. J. Buunu 

D. 6319. NoTember 5, 1908. China Sea. Lat. 21° 31' N.; 
long. 117° 63' E. 20 fathoms. 7.23 p. m. Surf. temp. 79°. 
2 specimens. 

D. 6320. NoTember 6, 1908. China Sea. Lat 20° 68' N.; 

long. 120° 03' E. 180 fathoms. 4 p. m. Bot. temp. 36.2°; dens. 
1.02674. 3 specimens. 

August 3, 1909. Mahinog, Camiguin Island, between Leyte and 

Mindanao. (About lat. 9° 07' N.) 12-20 feet. 6.30 a. m. 

1 specimen. 

D. 6616. NoTember 22,1909. Off Tifore Island, Molucca Passage. 
Lat. 0° 36' N.; long. 126° 62' 20" E. 20-30 feet. 6.44 p. m. 
Surf. temp. 84°. 4 specimens. 

28. STZLOCHEIROn ABB&EVI&TUU G. O. Sais. 

D. 6320. NoTember 6, 1908. China Sea. Lat. 20° 68' N.; 

long. 120° 03' E. 1804 fathoms. 2.26 p. m. Bot. temp. 36.2°; 
dens. 1.02674. 7 specimens. 

D. 6288. July 22, 1908. Off Matacot Point, Ltizon. Lat. 13° 
43' 30" N.; long. 121° E. 116 fathoms. 8.14 a, m. 1 specimen. 

D. 6467. June 8, 1909. Off L^aspi Island, east coast of Luzon. 
Lat. 13° 12' N.; long. 123° 49' 40" E. 146 fathoms. 9.40 a. m. 

2 specimens. 

D. 6422. March 30, 1909. Off Lusaran Point. Lat. 10° 31' N.; 
long. 122° 18' 46" E. Surface. 7.17 p. m. Surf. temp. 82°. 
7 specimens. 

D. 6233. May 7, 1908. Off Lunasaua Island. Lat. 10° 00' 22" 
N.; long. 124° 46' 06" E. 100 fathoms. 9 p. m. 9 specimens. 

D. 6600. August 4, 1909. Off Macabalan Point. Mindanao. 
Lat. 8° 37' 46" N.; long. 124° 36' 46" E. 200 fathoms. 11.25 a. m. 
Surf. temp. 84°; hot., 63.5°. 6 specimens. 

29. SXYLOCHEIRON MAXIMUM H. J. Hanaen* 

D. 5288. July 22, 1908. Off Matacot Point, Luzon. Lat. 13° 
43' 30" N.; long. 121° E. 116 fathoms. 8.14 a. m. 2 specimens. 

D. 6600. August 4, 1908. Off Macabalan Point., Mindanao. 
Lat. 8° 37' 46" K; long. 124° 36' 45" E. 200 fathoms. 11.25 
a, m. Surf. temp. 84°; bot. 53.5°. Many specimens. 
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EXPLANATION OP PLATE 83. 

JS>uphaimafallax. 

Pig. la. Male copulatory organ of first left pleopod, unrolled and aeon from behind; 
X42, ; 

16. Inner and median lobes of the organ shown in fig. la, from behind; X64. 
p®, terminal process; p®, proximal process; p*, lateral process. 

l c. Inner and median lobes of the same organ, from the inner side; X 64. The 

lettering as in fig. 16. 

l d. Distal part of the terminal (p®) and the proximal process (p®) of the same organ, 

from the uaner side; X100. 

NeTnatoscelia hhata. 

Fig. 2a. Anterior part of carapace, eyes, and the proximal half of the anteimular 
peduncles of an adult female, from above; X13. 

26. Anterior part of carapace, eyes, and the proximal half of the antennular 
peduncles of an adult male, from above; X13. 

.2c. Male copulatory organ of first left pleopod, unrolled and seen from behind; 
X 64. Zm, median lobe. 

2d. Inner lobe and proximal inner part of the median lobe of the oigan shown in 
fig. 2c, from behind; X105; pS ^ine-ehaped process; p®, terminal process; 
p®, proximal process; lateral process. 

2e.. Inner lobe of another organ; X105. 

2/. Inner and median (Zm) lobe of a third organ, from in front; X 106. 


U. 8. NATIONAL MUSEUM 


PROCEEDINGS, VOL. 49 PL. 83 



Euphausiacean Crustaceans from the Philippine Islands. 

For explanation of plate see page 654. 






THE GENEEA OF THE TETTIGINIID INSECTS OF THE 
SUBFAMILY EHAPHIDOPHOEINAE FOUND IN AMEEICA 
NOETH OF MEXICO. 


By A. N. Catjdeix, 

Of the Bwem qf JEntcmology, United States Department of Affriaultvre. 


The subfamily Ehaphidophoiinae is represented in the United 
States and Canada by 12 genera. Many changes in the classifica¬ 
tion of the group have been made since the revisional work of Scud- 
der, and the present nomenclature is quite different from t h a t of 
Scudder’s catalogue of 1900. One new genus and several new 
species have appeared since the begmning of the new century, and 
the present paper, which is based primarily on material in the United 
States National Museum, adds two more genera and seven species. 

Besides the material in the United States National Museum there 
has been studied material from the Hebard collection, in Philadelphia, 
kindly loaned by the owner, and free access has been accorded the 
writer to the rich collections of the Academy of Natural Sciences 
in Philadelphia and of the Museum of Comparative ZoQlogy in Cam¬ 
bridge, Massachusetts. 

The only revisional work done on the Nearctio genera of Ehaphi- 
dophorinae was by Scudder in 1894,* where keys to the genera and 
species as then known are given. The group was not considered 
by Scudder as of subfamily rank, a standing now quite generally 
conceded, but was designated by him as a section of Stenopelmatinae, 
as was previously done by Bruoner in his general monograph.* 

In studying the structure of the posterior tibiae in the Ehaphi- 
dophorinae it is well to remember that there are three apical calcars 
on each side—one short ventral one, a longer median one, and 
an upper one. This upper calcar is sometimes wholly dorsal, and 
when, as is sometimes the case—as, for example, in BTuuihocnemis — 
it is directed upward instead of more or less backward, as usual, 
there is little or nothing to distinguish it from the dorsal spurs. In 
such cases care must be taken to not mistake this upper calcar for 
a dorsal spur. 

1 Proo. Acad. Arts and SoL, voL 30, pp. 17-32. 

* Verhandl. k. k. 200 I. bot. Ges., vd. 38,1888, pp. 247-394, pis. 5-9. 

. ,1 - - 
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Some -wTiters term the apical dorsal spurs, as herein used, the 
upper calcars and the smaller lower calcars they call ventral spines. 

The nomenclature of the typical hind tibial 
armature as used in the present paper is 
explained in figure This type of ar¬ 
mature, however, especially as relating to 
the dorsal spurs, belongs only to Oeu&to- 
phUus and its closer relatives, i. e., Priato- 
cmikofMlAis, PhrveocTiemist BTuu^cnemis, 
UdeopsyUa, Daihinia, and BemivdeopsyBa. 
In these genera there are generally five 
pairs of dorsal movable spurs, but some¬ 
times there are six or seven. The remain¬ 
ing genera of the group, TropiMschm, 
Hadenoecus, Diesirammem, ChtemotetHia 
and Garnmarotettix, have a different type 
of armature, the dorsal spins being more 
numerous and, except in JETadenoecas, inar¬ 
ticulate and not strongly differentiated by greater size from the smaller 
dorsal spines or serrations. 

The supraanal plate in the male is usually more or leas concealed 
beneath the last dorsal segment of the abdomen, which is often 
somewhat produced and sometimes apically cleft. 

The genera comprising this subfai^y of apterous katydids may 
be separated by the following key; 



AnCAt OAXOAUS, AND VBNT&Ali 
SPINISS OF A TTFICAL HIND TIBU. 
DOBSAX SPtJBS; 6-8, APICAX OAXCABS; 
6<10, VBNTBAX SFINBS. 


KBT TO THE NBABOCIO OBNBBA OB BHAPHIDOPHORINAB. 

1. All the tibiae square in transverse section and similarly armed above and beneath 

on both outer and inner margins with short, heavy, close-set spines of equal 

length (fig, 2).-.... Tro'pidisdhia Scudder, 

None of the tibiae at all ae described above.2. 

2. Basal segment of the hind tarsus truncate posteriorly above, or scarcely at all 

produced.3. 

Basal segment of the hind tarsus produced posteriorly above into a stout spine, or 
tapering spiuelike process (fig. 6).4, 

3. Legs very long and slender, the fore femora more than twice as long as the pronotum; 

(last palpal segment in dried specimens cleft beneath only apically), 

Hedmoeem Scudder. 

Legs shorter and stouter, the fore femora less than twice as long as the pronotum.. 5, 
4 Fore and middle femora with a long genicular spine on one or both sides; hind 
femora as long as, or longer than, the body; second segment of the hind tarsus 
about as loi:^ as the fourth e^ment exclusive of the claws, two or more times as 

long as the vertical depths (fig, 3). DieBtroimTmna Brunner. 

Femora without genicular spines, the hind femora distinctly shorter than the 
; body; second segment of the hind tarsus barely one-half as long as the fourth, 
scarcely longer than the vertical depths (fig. 6). Ocmmwrotcttix Brunner. 


I The drawings mustraUDg this paper were made by Miss Mary Oannody, 
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5. Posterior tarsufl with four distinct segments.6. 

Posterior tarsus with but three dietinct s^ments (fig. 25). DaiMnia Haldeman. 

6, Second segment of the hind tarsus scarcely longer than the vertical depths, usually 

less than twice as long as the third segment (figs. 22-24).7. 

Second segment of the hind tarsus distinctly longer than the vertical depths, being 

usually two times as long as the third s^ment (figs. 9,16, 20).8. 

.7- Anterior tibiae armed above, about the middle, or a little beyond, on the inner 

margin with a distinct spine. Udeopsylla Scudder. 

Anterior tibiae unarmed above except toward the apex.9. 

8. Vertex between the antennae aimed with a dec^vitous hornlike protuberance 

(fig. 20); abdomen of the male more or less tuberculate or spinose above, some¬ 
times conspicuously so (fig. 16). PristoceuthophilTis Behn. 

Vertex between the antennae smooth or tuberculate but never with a declivitous 
hornlike projection as above; abdomen of the male never distinctly tuberculate 
or spinose above. Ceuthophilus Scudder. 

9. All dorsal spurs of hind tibiae short and inarticulate. Onemotettiz, new genus. 


Some dorsal spurs of hind tibiae longer and articulate.10. 

10. Last dorsal spur of the hind tibiae on the iimer side separated from the preceding 

one by a distance two or more times as great as its own width (figs. 22,23).11. 

Last dorsal spur of the hind tibiae on the inner side separated from the preceding 


by a distance no greater than its own width (fig. 25)... .Itha£lu>cnemiSi new genus. 

11. Posterior tibiae armed above, between each pair of movable spurs, with several, 
usually five or more, acute serrations. CeutJiophiliLS Scudder. 

Posterior tibiae unarmed above between the dorsal spurs, or armed with but a few 
tubercles or serrations, rarely with as many as five tubercles between one or two 
pairs of spurs, never with five or more serrations between each pair as in Oeutho- 


philus (figs. 22, 23)... Phrixoenemis Scudder. 

Unplaced... HemvudeopsyUa Saussure and Pictet. 


, Genus TROPIDISCHIA Scudder. 

Tropodischia Scudder, Boat. Joura. Nat. Hist., vol. 7, 1862, p. 440. 

This genus differs so radically, especially in the armature of the legs, 
from all other genera of the subfamily that Scudder quite properly 
separated it as a distinct group. In general appearance it resembles 
somewhat Diestrammena and JScdemecus but is really allied to neither. 

Head moderate, as broad as thefrontportion of the pronotum; yertes: 
between the antennae forming a pair of rounded-triangular, laterally 
flattened plates, not widely separated and about as long as the basal 
height; antennae moderately long and slender; palpi with the terminal 
segment about twice aslong as the preceding one, one-fourth longer than 
the third, gently enlarged apically and deft beneath only in the terminal 
fourth or less. Pronotum noticeably broader posteriorly than anteri¬ 
orly, the disk smooth and passing gradually into the lateral lobes with¬ 
out a sign of lateral or median catinae; lateral lobes shallow, the lower 
margias straight and horizontal, no humeral sinus; disk of pronotum 
broadly rounded anteriorly, posteriorly truncate; meso- and meta- 
notum together about as long as the pronotum and as broad as the 
pronotum at its posterior maigin, the lateral lobes equally deep as 
those of the pronotum, the lower margins rotmded, very broadly so 
81022°—Proc.N.M.vol4fr—16-42 ^ 
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in the matanotum. Lep Tery long and slender, the anterior fejnora 
about three times as long as the pronotum; ah tibiae square in 
transverse section and similarly armed above and below on both 
outer and inner margins with short heavy dose-set spines (fig. 2), 
the apical calcars short; fore femora without genicular spines, the 
others with short ones on the posterior side, aU of them armed above 
on the posterior three-fourths on both the outer and inner margin 
with spines similar in arrangement and structure to those of the 
tibiae and beneath the hind and noiddle femora are armed on both 
margins with short, sharp spines separated by spaces usually as 
great as, or peater than, their own length, the fore femora similarly 
armed beneath on the inner margin only, the outer 
margin unarmed; tarsi slender, naked beneath, sparsely 
and microscopically pilose above, the second segment of 
all the tarsi three times as long as deep, the first and 
second segments of the hind feet prolonged posteriorly 
above in the form of an dongate heavy spine. Abdomen 
moderatdy heavy, as broad as the metathorax; subgeni¬ 
tal plate of the male ample, the hind margin entire, 
rounded, furnished with two small styles consisting of a 
n<}.a.-TBiF)a>is- single bluntly conical segment; subgenital plate of the 
female broad and apicaJly very broadly and shallowly 
sBonoNOTHiHD uotchod; cerci simple in both sexes, cylindrical and grad- 
ually tapering in the female, in the male less tapered 
apically and longitudinally deeply concave m the apical two-thirds; 
ovipositor three times as long as the pronotom and moderately heavy, 
gently curved upward, the tip sharp and unarmed. 

The type and only species of this genus is the Tropidischia zanlhos- 
toma of Scudder, described as Bhaphidophom xcmtlio^cma in 1861.* 
Besides the type material of this species from California in the Scud¬ 
der collection in Cambridge, Massachusetts, the following specimens 
have been examined: 

One female and one nymph from Los Angeles County, Cahfomia, 
in the coBection of the Academy of Natural Sciences in Philadelphia. 

One female from near Hoquiam, in the southwestern part of the 
State of Washington, in the collection of the United States National 
Museum. 

One male and one female from British Columbia, taken by Harvey 
Hadden in 1911, in the British Museum in London. 

One male from Vancouver Island, British Columbia, taken by 
E. M. Anderson, March 10, 1913, in collection of the United States 
National Museum. 

The only localities hitherto published for this apparently rare 
insect are California and Oregon. 



1 Psroo, Bost. 8oc. Nat* Hist., vol. 8, p, 12, 
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Genus HADENOECUS Scudder. 

SadenneeM Socsdbb, Boat. Jonin. Nat. Hist., vol. 7,1862, p. 439. 

This geaus of long-le^ed insects, of which RTui/pTiid^'hora sub~ 
termnm Scudder is the type, comprises two species whidh may be 
separated by the following key: 

EET TO THE SFEOnsS OE HaDEtTOECUS. 

Ovipositor nearly or quite as long as the body; general color pale testaceous; living 

mostly in caves... subterraneus Scudder. 

Ovipositor couoderably diorter than the body; general color dark brown; living 

mostly in and under the covers of wells. putemus Scudder. 

HADENOBCUS STJBTBBHANBUS Scndder. 

The BhapMdopTiora cavmumm of Saussure was established in a 
paper presented in 1860 but not published until Januaiy 22, 1862.* 
Scudder’s svAterraneus was published in 1861 and, as the two names 
have been found to apply to the same species, Scuader’s name must 
be used as it is the earlier. This fact was not maderstood by Scudder, 
who sank his own name in favor of that of Saussure, which he dated 
from 1860 instead of 1862, as is actually the case. 

This species has been reported only from caves in the southeastern 
United Slates. 

HADBHOECUS PUTBANUS Scudder. 

This species is closely allied to the preceding, but the ovipositor 
is noticeably shorter and the general color is darker. It seems to 
occur in and imder the coverings of wdls and has been recorded from 
Georgia, Mississippi, and North Carolina. In the Hebard collection 
in Philadelphia there is a male from Coming, Penn^lvania, taken 
by Helen Qeland. 

Genus DIESTRAMMENA Brunner. 

Dmtrammma Bbukner, Yerbaudl. k. k. zool. bot. Ges., vol. 38,1888, p. 298. 

This genus is represented in our fauna by two spedes, both intro¬ 
duced. These long-legged, short-bodied iosects are not well known 
in the New World and a somewhat comprehensive description of the 
genus is therefore here presented. 

Head as broad as the anterior portion of the pronotum; vertex 
between the anteimae forming a pair of elongate conical tubercles, 
about twice as long as the basal width; anteimae nearly or quite 
three times as long as the body and very slender beyond the enlaiged 
first and second segments, the second segment about one-half the 
length and thidmess of the first; palpi long and slender, the apical 
segment very gently enlarged distally, deft beneath only apicaUy and 


1 Ann. Soc. Ent. France, ser. 4, voL 1,1862, p. Ivl, gives the dates ot publication of the various parts of 
this volume. 
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nearly twice as long as the third or fourth segments, which are sub¬ 
equal in length. Pronotum sli^tly broader posteriorly than ante-" 
riorly, smooth and everily rounded above, without sign of median or 
lateral carinae; lateral lobes distinctly longer than high, the lower 
iriftT giog broadly rounded, the posterior margin with a very broad 
and shallow humeral sinus; the pronotal disk is subtnincate ante¬ 
riorly and broadly rounded posteriorly; meso- and metanotum 
together barely as long as the pronotum but equally as broad, the 
lateral lobes extending downward as far as those of the pronotrim, 
the lower margins roimded. Legs long and slender, covered with 
short hairs, or pile; femora xmatmed above, beneath unarmed except 
the posterior ones, which are sparsely armed on the lower inner 
margin with five or six short stout spines, the outer margin unarmed 
or armed with one or two spines; fore femora about one and one-half 



FlCl. 3.—DUSSTBAMMEKA MABMOBATA. HmD miA AlO) TABStTS, OUTER filDB. 


times as long as the pronotum, armed on the posterior side only with 
a long movable genicular spine; middle femora with a long movable 
genicular spine on each side; fore and middle tibiae unarmed above, 
beneath armed with one or two movable spines besides the apical 
ones; hind tibiae unarmed beneath, above armed on both margins 
with ^ort close-set spines of subequal length except one pair about 
the apical fourth which are noticeably longer than the others (fig. 3); 
the apical tenth or so of the hind tibiae has no spines except one pair 
at the tip; apical calcars of the hind tibiae long, the upper inner one 
about as long as the metatarsus, the upper outer one noticeably shorter 
than the corresponding inner one, the middle inner calcar about one- 
half as long as the upper inner one, the outer median one less than 
half as long as the outer upper one; ventral pair of apical calcars equal 
and short, about one-half as long as the outer median ones. Tarsi 
slender, the segments unarmed except the posterior metatarsus which 
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is prolonged posteriorly above as a short sharp spine (fig. 3); second 
segment of all the tarsi two or more times as long as deep; the tarsi 
are naked beneath on the second and third segments and the tip of 
the first, the rest covered with pile, as is the rest of the entire surface. 
Abdomen gently tapering posteriorly; subgenital plate of the male 
broad and short, apically truncate, the an^es roimded and without 
styles, the whole plate deeply concave and often dosing back over 
the tip of the abdomen like a lid; subgenital plate of the female sub¬ 
quadrate, narrowing behind, the apical mai^an triangularly notched; 
cerd simple, cylindrical, long and slender, tapering to a fine slender 
point; ovipositor about twice as long as the pronotiun, gently ctuwed 
upward in the apical half, the inner valves serrate apically beneath. 

Of the two species of this genus represented in the fauna covered by 
this paper but one is at all weU established. This is the Diesircm- 
mem marmoraia of Haan, the type of the genus. Hus species has 
been recorded from greenhouses in Minnesota and Colorado and there 
are a number of both sexes in the United States National Museum 
from greenhouses in Springfidd, Ohio, and Chicago, Illinois. The 
female specimen from Eansas recorded by Isley as probably Oeu^ho- 
pMlus latens Scudder ^ is really the present spedes and is the ordy 
record of this insect having been taken in this country outside of a 
greenhouse, this one having been collected outdoors near a sidewalk. 
The fragmentary and partially decayed condition of this single sped- 
men made this doubtful determination, of which the present writer 
alone was responsible, almost if not quite excusable. 

While the above spedes seems to be a fairly constant visitor with 
us, the second spedes, Diestrammem v,nicolor Brunner, is of rare 
occurrence, having been reported * but once, by A. P. Morse from 
greenhouses in Chicago, Illinois. 

Genus GAMMAROTETTIX Brunner. 

Oammarotettdx Beunnes, Verhandl. fc. k. zool. bot. Ges., voL 38, 1888, p. 304. 

In this genus the legs are unusually short, the posterior femora 
being scarcely more than one-half as long as the insect itself. It is 
more dosely allied to the dxort-l^ged spedes belonging to the fol¬ 
lowing genera than to those belonging to the genera described above, 
but is very distinct from aU. A fairly full description of this genus 
follows: 

Head rather small, as broad as the anterior portion of the pronotum; 
vertex between the antennae forming a pair of tuberdes about as long 
as the basal breadth and separated from each other by a distance as 
great as the length of one of them; antennae slender, the basal s^- 
ment large and broad, vertically flattened; palpi very short, the 

1 PabL Xsns. Acad. Sd, IMS, p. 247. 

* Psyche, voL 11,1904, p. 80. 
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segment less than four times as long as the apical width, 
where it is considerably expanded and entire, not yentraUy cleft; 
fourth segment of the palpi about one-half as long as the fifth, the 
third a little longer than the fourth, the first and second suboqual in 
length with the fourth. Pronotum moderately broadening pos¬ 
teriorly, evenly rounded dorsally, wholly without carinae, fore and 
hind maigms truncate, the lateral lobes longer than high, the sides 
parallel, without humeral sinus, the lower margin horizontal and very 
broadly rounded; meso- and metanotum together somewhat longer 
t.Tia.T> the pronotum and slightly broader, the lateral lobes descending 
a little lower than those of the pronotum, the lower margins rounded 
and somewhat ascending posteriorly. Legs very short, the fore 
femora no longer than the pronotum and the posterior ones scarcely 
or barely reaching the tip'of the abdomen; femora unarmed above 
and bdow, without genicular spines; fore and middle tibiae unarmed 
above and below except apicaJly, the hind tibiae tmarmed beneath 
but armed above on both maigms for nearly the entire length with 
short spines of two grades, about every other spine being somewhat 
shorter than the others; apical calcars ^ort, the longest barely longer 
than the longest of the dorsal spurs; tarsi short, the second segment 
of none of tibem longer than deep; posterior metatarsus produced 
above into a tapering pointed process about as long as the second 
s^ment (fig. 6). Abdomen large and plump, scarcely tapering 
posteriorly; subgenital plate of the male sunquadrate, apicaUy sinuate 
by ventral sulcation, without styles; last dorsal segment; of the male 
deft nearly to the base; subgenital plate of the female about as 
broad as long and apicaJly divided into three pointed lobes; supraanal 
plate of the male nearly hidden beneath the last dorsal segment; of the 
female roundly triangular, centrally depressed above; card of both 
sexes simple, cylindrical and very short and stout, straight in the 
female, in the male straight or recurved; ovipositor short, about as 
lorg as the pronotum, and stout, conspicuously armed below on the 
inner valves and above on the outer ones, which are moderately 
curved upward and sli^tly longer than the lower ones; the true 
inner valves are here as long as the true lower ones, usually called the 
inner ones, and tmarmed. 

Two species comprise this genus, hilohat'us Thomas, the type of the 
genus, and g&nUdlis new species, described herein. These two species 
may be separated as follows: 

' KEY TO THE SPEOIBS OF GAMMABOTBTTIX. 

Oesrci of male straight, about three times as long as the basal width (fig. 4); subgenital 
p^te of the male with a transverse black band; subgenital plate of the female 

divided into three somewhat slender fingers (fig. 5).. Mlobatits Thomas. 

Oerci of the male curved backward and xnore than three times as long as the basal 
width (fig. 7); rabgenital plate of the male unicolorous; subgenital plate of the 
female divided into three shorter triangular teeth (fig. 8)... ,genitaU$t new species. 
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OAUMAKOTBTTIX BILOBA.TUS Tl»m«^ 


This species was described in the genus Oe/utho'pWm by Thomas in 
1872, and more than a decade later it was redescribed by Brunner 



"BlQ. 4.—QAMM ABOTETTIZ BILOBATUS. LaST 
DOBSAL SEGHENT OV THE ABDOMEN AND THE 
CEBCI OE TBna MALE. 



as a new genus and species under the name OcmmaroteOAx califor- 
mcm. Brunner’s genus is good and stands, but his specidc name falls 
before the older name hUohalm of 
Thomas. There is no question of 
this synonymy. 

This species is known only from 
California but is recorded from 
various localities in the southern a.—OAMMiBOTEmi bilobatcts. hdid 

and middle portions of that State, 

and there are specimens in the United States National Museum from 
Humboldt County, in northern California. Some specimens from 
southern California recorded as this species very likely belong to the 
very distinct species described below. 



OAMMAROTBTTIZ OBNITAUS, IW spedes. 

This species, which superficially resembles very closely the above, 
passed the scrutiny of Mr. Scudder without being recognized as a 

distinct species. But, as indicated 
by the genital characters cited in 
the above key, it is amply distinct 
from Widbaius. In addition to the 
diagnostic characters mentioned in 
the table, this species differs from 
bildbatus as follows: The last dor¬ 
sal segment of the male (fig. 7) is 
more broadly notched posteriorly 
and distinctly different in shape 
from that of bUdbaius (fig. 4); in addition to the difference in color of 
the subgenital plate of the male, there are other colorational differ¬ 
ences deserving mention, thus the diagonal infuscation of the meso- 
and metanotum, usually a conspicuous feature of bildbatus and rarely 



Fig.7.->>GAMUAB0TETTIX GENITALIS. Lastdob- 
SAL SEGMENT OF THE ABDOMEN AND THE CEBCI 
OF THE MALE TEFB. 
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wholly obliterated in that species, seems to be absent in genitalis; at 
least it is not represented in the material studied. The surface of the 
fastigium of the vertex between the fastigial tubercles is almost in¬ 
variably blackish in Ulobatus, while 
in the present species it is con- 
colorous with the rest of the vertex. 

I^ength, pronotum, male, 3 mm.; 
female, 3.5 mm.; posterior femora, 
male, 8 mm.; female,8.5 mm.; ovi¬ 
positor, 5 mm.; width, pronotum 
posteriorly, male and female, 4 mm.; 
hind femora at widest part, mtde 
and female, 2.25 mm. 

Holotype. —Male, Los Angeles 
ito. 8._OAMMAsoramx sjmmiJB. stooen- Countv, California, July; allotype, 

UAL HULTB or THE rBMALB lOT*. , , y TT 1 

female, same locahty, Juno. Holo¬ 
type and allotype in United States National Museum. Catalogue 
No. 19407. These specimens are listed by Scudder * as G. Ulohaius, 
and the specimens recorded at the same time from San Diego, Cali¬ 
fornia, will very likely be fotmd to belong to this now species. 

GENUS CEUTHOPHILUS Scudder. 

CeathopMlus Souddeb, Oan. Nat., vol. 7, 1862, p. 284; Proc. Amer. Acad. Arts 
Sci., vol. 80,1894, p. 23. 

Madiameda 'Waleeb, Oat. Derm. Salt. Brit. Mus., vol. 2, 1869, p. 209.— Eibby, 
Syn. Cat. Orth., vol. 2,1906, p. 130. 

This, the dominant genus of the group, contains a large nximber of 
species as now considered, though thei'o is very likely some sjmonymy 
among them. It is diSicult to distinguish nymphs from adults and 
this probably prove to be the cause of some duplication of specific 
names when the members of the genus ai'o bettor known. In fact, 
this is already proven by the reference, on a later page of the present 
paper, of C&ahbphiTm TkensTmioi Scudder to the synonymy under 
pTis^eevilwpMlus edatus of the same author. 

The more important differentiating characters of the species of this 
genus pertain mostly to the male sex, and these sometimes differ in 
immature and adult iudividuals. Thus the curved hind tibiae of the 
adult of some species are straight in immature specimens. Variation 
in the more available synoptic characters also contributes to the 
diffiLculties of a satisfactory classification. 

No att^npt is made in the present paper to construct a key to the 
species of this genus. The only comprehensive key published is that 
by Scudder,® and that is’ quite inadequate for the separation of the 



1 Pioe. Amar. Acad. Aits SoL, voL 30,1894, p. 111. 
*Idem,ps23. 
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forms treated. A modem worker with the material of the larger 
American collections assembled temporarily before him for study of 
t 3 ^es and other authentic specimens might succeed in constmcting 
a functional key. The following characters seem promising for use 
in a task such as the above: Structure of the vertex, whether flat or 
conical; stractore of the cerci of the male, which in a few species are 
very remarkable (flg. 10); the structure of the subgenital plate of the 
male, the presence or absence of subgenital styles; the ovipositor, 
whether the iimer valves are armed ventrally with more or less slender 
subapical teeth and furnished at the tip wi^ an apical hook, or with- 
out apical hook and imarmed ventr^y or furnished only with trian¬ 
gular serrations or rmdulations; the second segment of the hind tarsus, 
whether longer or shorter than the depths. A Mexican species, C. 
macropus Erim, has the basal three segments of the posterior tarsi 
prolorged posteriorly above as a distinct spine-like projection. 

The few species of OeuihophQm in which the second segment of the 
hind tarsus is barely or no loiger than deep, occasionally probably 
even slightly shorter than deep, are separable from the species of the 
genus PTmxoanemis only by the presence of several small teeth be¬ 
tween each pair of large dorsal spurs of the hind tibiae. 

The type of MacJiamda Walker, in the British Museum, has been 
examined and found to be a true CewtTtopMhis. Kirby was evidently 
correct in relegating this species to the synonymy under CewfhopMLus 
Truwulaius Harris, the type of OevihopMhis. 

Following are remarlm on the synonymy, etc., of some of our native 
species of this genus: 

CEXTTEOPHILUS ItSOMEXICAIIUS Seoddei. 

The male specimen in the collection of the United States National 
Museum selected as the holotype of this species by Rehn and Hebard ‘ 
is a member of the genus Phrixocnemis as used in the present paper, 
and is therefore included in that genus. The female specimen in 
the same collection, the only specimen of that sex included in the 
original description and therefore the allotype, is not congeneric 
with the holotype but is a true CmthopJvUm. If it is a distinct 
species or a snynonym of another, is an unsolved question. It has 
five or more serrations between the dorsal spurs of the posterior 
tibiae and the second segment of the hind tarsus is distinctly longer 
than deep except in the left leg, which is deformed, where it is about 
as long as deep. 

CEUTHOPHILUS VHTCULATUS Scndder. 

This species is very close to caMf<yrnianu8. The types have been 
examined and material of both species, named by Scudder, are in 
the collection of the United States National Musemn. The character 
used as diagnostic by Scudder, the presence or absence of raised 


I Proo. Acad. Nat. Sci. Philad., 1912, p. 72. 
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points on tlie bind femora of tbe male, is not constant in authentic 
material named by him and the differentiating characters mentioned 
in his deseriptions are very slight, the length of the ovpositor being 
apparently the only discemahle difference. 

CmiTBOPBlLirS AUPIITTXS Scuddei. 

This species is also very dose to ecJAfomicmus and in both these 
species as well as in wmiilatm, nodAjHosm and a new species herein 
described as 0. gemtalia, and perhaps others, the second segment of 
the hind tarsus is no longer, or barely longer, than the vertical depths. 

CBtrrBOPBn.X7S OSAHSIS Seuddn. 

This is inseparable from 0. gracMpes Haldemann. 

CBDTHOPBILUS STTOIUS Seudder. 

This is but a variety of gradHipes, the only separating character 
seeming to be the proportional length, of the legs and the armature 
of the hind femora, characters usdess in this iostance through vari¬ 
ation. Typical sly^m has the hind femora armed beneath with 
serrations only while in graeilipes they are armed with distinct 
spines. But a series of spedmens shows a gradual variation from 
one form to the other. Stygvus has been considered a cave dwdler, 
but some years ago I took specimens beneath stones some distance 
from caves in Indiana that were inseparable from ones taken within 
the Wyandotte cave. 

CBUIIHOPHXLITS ATBR Seudder. 

This species has a dorsal spine near the middle of the anterior 
tibiae, proving it a member of the genus Useopsylla where it is placed 
in the present paper, in synonymy under 27. nigra Seudder. 

CBXJTHOPmUS POUTUS Scuddor. 

This is also a member of the genus TJdcopsylla and a synonym of 
U. robusta Haldemaim. 

CBXTTHOPaaiLUS CELATTJS Seudder. 

This is not a GeutTiopJdlus but belongs to the allied genus Pristo-- 
ceuthopTi/Uusj where it will be found in the present paper* 

The species of C&utTiopJiilus recorded by Seudder from Victoria, 
British Columbia, as (7. celatus was not this species, but 0* agassisi 
Seuddn, This fact was determined by examining a male in the Morse 
collection from the same catch as the female in the Seudder oolleotion. 

CETTTHOPHIZiTXS DEVIUS Seudder. 

This species beloi^ to UdeopsyUa and is here transferred to that 
genus. 
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CEDTHOPHILTrS SAIMBEU Scudder. 

This is very hkdy a composite species, as there is great diTersity 
of size among the type material and the length of the ovipositor 
ranges from scarcely longer than the pronotmu to more than twice 
as long. 

CBOTHOPHUnS TBRBSSTSIS Scudder. 

This species is separable from most if not all of its allies by having 
the suhgenital plate of the male undivided and without styles. This 
peculiarity is exhibited in a single authentic male specimen in the 
United States National Museum, and Mr. Eehn called my attention 
to the same thing in specimens in the collection of the Academy of 
Natural Sciences in Philadelphia. 

CE uXSOPjuullXTS u jH LKRl Scudder* 

This species has a distinctly conical vertex, approaching the 
PristoceviJiopJiilus type. 

CSUXHOPBDCLXTS SECZilO’SXJS Scudder* 

The vertex of this species is also distinctly tubercular, but scarcely 
so declivitous and hornlike as in PnstocenaTwpWm. 

CEITTHOPHILirs NODULOSUS Brtumer. 

This is a remarkable species by reason of the brevity of the dorsal 
spurs and apical calcaria of the posterior tibiae of both sexes and the 



Fig. 9 .—Ceuthophu-ub nodulosus. Hdch) leg or male type. 


structure of the last dorsal abdominal s^ment and cerci of the 
male. Here the cerci are apically much expanded and inwardly 
deeply concave, the last dorsal segment is prolonged and shaped in 
an unusual manner and the subgenital plate is undivided, narrowed 
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apically, the tip rounded and -with a subapical construction and with¬ 
out styles. These characters, which are unknown in any other species 

except the one immediately follow¬ 
ing, are shown at figures 9 and 10. 

CEUTBOPHILUS GBBITAIXS, new species. 

Description .—^Head as broad as 
the front portion of the pronotum; 
vertex with a very broad and but 
little elevated tubercle; last s^ment 
of the palpi nearly twice as long as 
the preceding one and cleft beneath 
for most of its length. Pronotum 
slightly and gradually broadening 
of the lateral lobes very broadly 
rounded, the anterior an^e a little more rounded than the posterior 
one; meso- and metanotum as broad as the pronotum but, with the 
abdominal segments, tapering uniformly posteriorly; lateral lobes 
descending scarcely lower than those of the pronotum, the lower 
maigins rounded. Abdomen with a few very minute inconspicuous 
granular tubercules scattered sparsely over the dorsal surface, visible 
only when examined under a lense; last dorsal abdontiinal segment 
and the cerci of the male essentially as figured under 0. noduhsus, the 
preceding spemes, the anal segment a little more truncate apically; 
the subgenital plate of the male is also practically like that of nodvlo- 
sus, being considerably constricted subapically, and then broadening 
to an apically roimded slightly transverse plate which, however, 
instead of being entire as in noiulosus, is apparently divided for fully 
half its length by a closed deft, though this may be merdy a fold, as 
it is very obscmely visible in the unique male studied; cerci of female 
simple, dosdy segmented and tapering. Ovipositor of same length 
as the ponotum, the inner valves armed apically beneath with teeth 
three or more times as long as the median width and with a terminal 
down-curved hook, the outer valves imarmed except with a terminal 
up-curved hook. Legs short; femora without genicular spines; fore 
femora about same length as the pronotum, armed beneath only with 
a smgle subapical spine on the inner margin; middle femora about as 
long as the anterior ones and very slightly more slender, armed beneath 
on both sides with a few short spines; hind femora about twice as 
long as the pronotmn and stout, about one-third as broad basally as 
the enlare length, tapering to near the apex and armed beneath 
on both margins in the female and on the inner margin in the male 
with acute triangular serrations, the lower outer margin in the male 
armed with four or five stout spines; the hind femora of the male has 
several m i nu te acute tubercles on the dorsal surface; fore tibiae 
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unamed above, beneath ■with three pairs of moderate sized spines in 
addition to the apical ones; middle tibiae armed above with two or 
three spines on each side, beneath as in the anterior ones; hind tibiae 
nearly straight in both sexes, very slightly curved in the male, the 
dorsal spurs decidedly shorter than the tibial depths, the iuterspural 
serrations ^ute and seldom less than five between each pair of spurs; 
dorsal apical calcar on the inner side about twice as long as the apical 
dorsal spur, distinctly longer than the tibial depth, on the outer side 
not so long as on the iimer side; median apical calcar slightly longer 
and considerably thinner than the ventral one, about the same size 
and length as the apical dorsal spur; beneath the hind tibiae are 
armed with three mesially located spin^ and usually a. horizontal 
subapical pair, all on the apical half of the tibia; in the male there 
is a noticeable subbasal hump beneath the hind tibiae as illustrated 
in the figure of the posterior leg of GeuihophUm no&iHosus (fig. 9), 
but less prominent; all tarsi ■with the second segment short, barely 
or no longer than deep, a little more than twice as long as the third 
s^ment. 

Color shining yellowish brown, slightly darker above, especially 
on the abdomen. 

Length, both sexes, pronotum, 3.76 mm.; fore femora, 4 mm.; hind 
femora, 9.5 mm.; o'vipositor, 3.75 mm.; width, hind femora at widest 
point, 3 mm, 

Edlotype. —Male, Queen, New Mexico, November 7, 1914. E. G. 
Holt, collector; allotype and paratype, female, same data as the 
holotype, 

Holotype and allotype in United States National Museum. Catar 
logue No. 19413. Paratype m collection of Morgan Hebard in Phila¬ 
delphia. 

This species is structurally closely allied to OeuEi>opM,u8 Twduloms 
but superficially scarcely at all resembles that species. The smaller 
size, the apparently more compact form, and the nearly straight 
posterior tibiae of the male 'will serve to distinguish this new species 
from noduhms. In nod/ulosus also the ventral spines of the hind 
tibiae are situated on more prominently elevated tubercles than in 
gemtalis and the subbasal ventral hump is somewhat more prominent. 

The short stout form and shining color of gemtaMs together with the 
short legs remind one of some species of Phrixocnemis and the short 
second segment of the tarsi shows a relationship ■with that genus. 

If it were the accepted custom to base genera on p'urely secondary 
sexual characters, nod/tdosvA and genitalis would deserve separation 
from Oeathophilus, for the males of those species are certainly anoma¬ 
lous for that genus. 



670 


PROOEEDINGS OF TEE NATIONAL MUSEUM. 


TOL. 4ft. 


Genus PRISTOCEUTHOPHILUS Rehn. 

Prigtoeeulhojildlus 'Russ, Ttaiu. Amer. Ent. Soc., voL 29, 1903, p. 17. 

This genus is a deTelopment of OeuihopTtMus and its divergence 
from that type is not sufficient to mark it a stron^y characterized 
genus. The main differentiating character is the devdopment of the 
fastigium of the vertex into a distinct acuteangulate hornlike projec¬ 
tion directed forward and more or less downward. An important 
secondary sexual character is furnished by the dorsum of the abdomen 
of the niale, which is ornamented by several more or less elevated 
tubercles or blunt spines, and sometimes with a few conspicuous 
smooth elevated areas (fig. 15). The unique type of the genus, P. 
rTioadsi of Behn, an unique male from Mexico, has scarcdy a trace 
of any dorsal roughness and the young stages of all the species, even 
those in which the dorsal armature is conspicuous in the adult, show 
few or no dorsal tubercles or devations, especially in the earlier instars. 

As a constant character in this genus, so far as known, is the intiAr 
valves of the ovipositor being furnished apically beneath with more 
or less rounded triangular serrations only, sometimes scarcdy more 
than undulations, and without an apical hook. In Gmfhoph^us the 
above is true only of immature specimens and of a portion only of the 
species in the adult form, the rest having the ovipositor armed be¬ 
neath with several more or less dender subapical teeth and furnished 
at the tip with an apical hook. 

There are sev^ species now referred to Pnslo<m£hopMlus and 
other spedes now in OmQwpWm may eventually be found to belong 
hare. But in this connection it is well to observe carefully the fas- 
%ium of the vertex, the dorsal surface of the abdomen in the male 
and the ovipositor of adult females. If the vertex is smooth or fur¬ 
nished only with a tuberde, if the abdomen of the male is smooth 
above, or if the inner valves of the ovipositor of the adult is armed 
bdow with a dender subapical tooth or furnished with an apical hook, 
then the specimen is a OevihopMhis. But if tho vertex is devdoped 
into a hornlike declivitous projection, the abdomen of the fur¬ 
nished above with tuberdes or spines, or, usually, if the ovipositor of 
the adult female is unarmed beneath or furnished only with more or 
less rounded serrations or undulations and without an apical hook, 
then the specimen is a PristocmffiopMus. 

KBT TO THB SPBOIES oj PBisTooBtrTHOPHiLTrs (Jmed 071 the muh), 

1. Dorsal svi&co of the abdomen with tubercles or spines and also with some ele¬ 

vated smooth areas...2. 

Dotsal surface of the abdomen without elevated smooth areas.3. 

2. Dorsal surface of the abdomen with numerous rounded tubercles and four or 

five lai^ elevated smooth areas, none of which are more than one-half as t'ig'h; 

as broad; cercias in figures 13 or 14. eOatus Sctidder. 
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Doisal sTirface of tlie abdomen with, numerous stout blunt spines and four ele¬ 
vated smooth, areas, some of which are higher than broad (fig. 15); card as In 
figure 17. tuherculatus CaudeU. 

3. Cerci as in figure 14. celatus Scudder. (nymph), 

Cerd. as in figure 17. cercalis, new spedes. 

Cerd not as in either of the above.....4. 

4. Posterior femora armed beneath on the outer carina with distinct spines, or shaped 

asin figure 20.5. 

Posterior femora armed beneath on the outer carina with serrations only, the 
serrated margin often terminating apically in a more or less elongate spinelike 
angle (fig. 18), Tiever as in figure . rrmrnoratm Behn, 

5. Boughness 'of the dorsal surface of the abdomen consisting of a few small blunt 

tubercles situated mostly along the posterior borders of the s^^ments com¬ 
mencing with the second or third from the base; color shining dark brown 

.saZeb/osos Scudder. 

Boughness of the dorsal surface of the abdomen consisting of tuberdes as above 
but present on all the segments and more generally distributed; color opaque 
yellowish brown. pajcHfims Kiomas- 


PiaSTOCEXrrHOPHILITS CELATT7S Scudder. 

Ceuthophilus celatus Souddbr, Proc. Amer. Acad. Sd. Arts, voL 30,1804; p, 48. 

CeuthopUlus henshaid Souddbb, Proc. Amer. Acad. Sd. Arts, vol. 30,1894, p. 97. 

Of the synonymy of Tienshawi with cdaMs there is no doubt. The 
somewhat extensive series taken by the writer in British Columbia in 
1903 and recorded as henshawi in the genus 
Marsa contained numbers of im mature 
specimens of various sizes, some of the 
larger of which agree perfectly with the 
types of cdatus, a fact not noticed until 
recently. It is unfortunate that the name 
Tienshawij based on adult material, has tof all 
in Bjnorxymj under that of cdatiis, based.on 
immature specimens, but accepted rules of 
nomenclature permit no other course. 

In this species the vertical cone is typical 
(fig. 11) and the dorsal surface of the abdo¬ 
men of the immature male shows but a few 
scattered tubercles, very little elevated but distinct, bnt in the adult 
male these tubercles are very numerous and well elevated and in 
addition there are four or five transverse, smooth elevated areas 
about half as high as thick; in the full grown nymphs these elevated 
smooth areas are sometimes distinctly present but never conspicuous 
as in the adult. The structure of the cerci of the immature male 
differs decidedly from that of the adult; in the adult the cerci are 
scarcely less remarkable in form than those of cercalis and tulercu- 
Tata, but very different. The cerci of the adult male is shown at 
figure 13 and that of the nymph at figure 14. The posterior femora 
is ampliate beneath and furnished with serrations only, the termina¬ 
tion of the ampliation sometimes forming a spinelike angle (fig. 12). 



Fig. 11.—PBISTOCEUTHOPBILtrS cela¬ 
tus. Head, showxnq the verti¬ 
cal hobn. 












672 


PBOOBEDINGS OF TEE NATIONAL MUSEUM. 


TOL. 4 », 


In addition to authentic material nameii by Scudder from Cali¬ 
fornia and the series taken by the writer at Kaslo, Sritish Columbia, 
the United States National Museum collection contains an immature 



Fig. l2.-~PitisToc®UTH0PHn:.us celatus. Hind leg op adult male. 


pair from Dunsmxdr, California, collected July 20, 1906, by Dyar and 
Caudell and formerly recorded as Marsa pacijica. 

A series of two male and four female specimens of this species from 
the Hebard collection are labeled ^‘Glendale, Douglas County, Ore- 



ADULT MALE. IMMATURE MAMfi TYPE. 

gon; altitude, 1,600 feet, August 12,1909.^' These were taken in the 
Rogue River Mountains and regarding them Mr. Hebtu’d, the col¬ 
ector, writes as follows: 

Found in tYTo fir stumps under bark and in the largo holes of borers in the slightly 
damp decayed portions of the sapwood. When exposed some remained motionless 
while others sprang wildly about and then as suddenly remained perfectly quiet. 
Such individuals were almost impossible to follow and their coloring made them 
almost indiscemable on the ground, in this way several escaping. 

WUSTOCBtrrHOPHILTTS TUBERCOLATUS Cattdell. 

Marsa tuhermUOa Oaudbll, PToc. U. S. Nat. Mus., vol. 34,1908, p. 79. 

This species, a very distinct cue, has net been referred to since its 
origmal description m the genus Marm. The structure of the cerci 
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of the male is essentially like that of cerccHis, described and figured 
below (fig, 17). The dorsal surface of the abdomen of the male is 



riG. 16. —FBXSTOCEUTHOPHIIiXTS TnBB:BCnLA.Tt7S. DoBSUM op abdomen op adult 'M'Al.Te TOTE, 


characteristic in armature, being furnished 'with large stout spines 
and four conspicuo'us smooth elevated areas, some of •which are 
higher than broad (fig. 15). The hind femora of this species are not 



distinctly ampliate beneath as in cdatus but armed about the same 
as in that species (%. 16). 

PKISTOCBUTHOPHILUS CSRCAUS, nenr spMleR. 

Description .—^Head ■wdth the frontal horn very well developed, as 
characteristic of the genus, but scarcely as long and acute as in cdaius 
(fig. 11); antoimae not very long, apparently but little longer than 
the insect itself. Thoracic segments smooth in both sexes. Abdo¬ 
men of the female smooth, of the male 'with aU the segments, except 
one or two of the terminal retractile ones, densely covered above on 
the posterior half or more -with large rounded tubercles. Legs mod¬ 
erately stout; hind femora unarmed above in both sexes and also 
beneath in the female except for a few very minute serrations, mostly 
on the inner margin; m the male the hind femora are armed ventrally 
on both margins with several distant short sharply pointed triangular 
serrations, with some much more minute ones between them, and one 
81022*—Proe.N.M.vol 49—16-43 
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large spine near the apex. Cerci of the adult male (fig. 17) differing 
from all other described species except tuherculatus in being slightly 
compressed basally and unsegmented to near the tip, where it is bent 
slightly inward and latero-apically depressed, from this depression 
arising a distinctly segmented terminal tapering projection consisting 
of about four segments; on the inner surface of the slightly inwardly 
inclined circus proper, at the apex opposite the depression from which 
the segmented apical portion arises, there is an oral oleyated area 
covered with short pile; the cerci of the immature male are less flat¬ 
tened than in the adult, distinctly segmented 
only toward the apex and with a slight 
Moulder at the point where the extreme modi¬ 
fication in the adult is located; in the female 
the cerci are simple, cylindrical, and tapering, 
distinctly segmented apically. Ovipositor 
heavy, somewhat longer than the pronotum, 
the inner valves triangularly serrate apically 
beneath. 

riG. 17.—PBxsTocBTTTHoPBiLTrs Colop bro wii With morc or less obscure mot- 

^cius. cima opABcwMiia: tlings of lighter color; ovipositor uniformly 
reddish brown. 

Length, pronotum, male and female, 3 mm.; fore femora, male and 
female, 4 mm.; hind femora, male, 8.5 mm., female, 9 mm.; ovi¬ 
positor, 5 mm. 

Holotype male .—^Yellow Bay, Flat Head Lake, Montana, August 18, 
1913, Charles C. Adams, collector; allotype, same data as holotype; 
paratype a, male, i, c, females, same locality as type but date August 
10; d, e, msdes. Mount Rainier, Washington, August 22,1910, at Long 
Mire’s Springs, elevation 7,200 feet; /, male, g, Ji, i, j, Tc, I, m, females. 
Mount Hood, Oregon, August 18-20, 1910, Cloud Cap trail, altitude, 
6,000-7,000 feet, Hebard collector; n, male, o, p, female, Ashford, 
Oregon, August, 1906, Dyar and Caudell collectors. 

The above material is distributed as follows: 

Holotype, allotype and paxatypes c, e, I, m, n, o, p hx United 
States National Museum, Cat. No. 18379; a, h m. collection of the 
University of Illinois; d, f, g, h, i, j, Te in collection of Morgan Hebard 
in Philadelphia. 

The paxatypio material shows little variation in structure but con¬ 
siderable in size, the largest specimens having a pronotal measure¬ 
ment of 3.76 mm. in the male and 4.5 mm. in the female, while the 
posterior femora measure 9 nun, in length in the male and 11.5 in the 
female. 

Regarding paratypes/ to m, from Mount Hood, Oregon, Mr. Hebard, 
the collector, writes as follows: 

In heavy conifer forest 5,300 feet, under stones and bark, loany nymphs but adults 


NO.ai 80 . SORTS AMERICA REAPEIDOPSORISAE—OAVDBLL. 675 


He adds that the specimens from Long Mires Springs, Washington, 
paratypes d and e, were taken in dense forest above the hotel, one 
under a bowlder and one under a log. 

Mr. Adams, the collector of the types of this species, writes that all 
his specimens were taken in woodland areas. Thus it appears as if 
this insect is partial to deep woodlands. 

The ^gs of this insect, one of which was taken from paratype 5, 
are 2.5 mm. in length, one-half as broad as long and of a uniformly 
yellowish color. 

HRlSTOCEnTHOPBn.tTS MASMOSATUS Rdm. 

Among material in the United Stat^ National Museum determined 
by Scudder as CeuOkOfMus padjicus Thomas axe four specimens— 
2 adult males, 1 adult female, and 1 immature female—which belong 



Fig. 18 .~Pbistoceuthofhilus mabmobatus. Hind leg. 


to this species. The only essential variation noticeable^ in this 
material and the type of marrnoTutus, whidi has also been examined, 
is the size of the toothlike angle terminating the lammeUate ventral 
edge of the outer margin of the hind femora (fig. 18). 

FSISTOCEUTHOPHILUS SALEBROST7S Scudder. 

This species is now referred to the present genus for the first time. 
It was described from Washington, and there is a specimen referred to 
this species in the collection of the United States National Museum 
from San Krancisco, California. 

This insect is allied to P. padficus Thomas, but the characters 
given in the above key indicate specific differences. 

PRISTOCEUTBOPHILUS PACDICUS Tbomas. 

. This species is recorded from various places throughout nearly the 
whole length of California and from Nevada, and there is a male 
specimen referred to this species in the National Museum from Ains¬ 
worth, British Columbia. 
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. There appears to be an Tinnsual diversity of structure in the 
posterior limbs of the males of this species, indicating indeed a plu¬ 
rality of species. Some males seem to have the posterior femora 



unusually broad and heavy and armed with a siugle large tooth and 
several minute serrations on both ventral margins, as in the type 
specimen in the United States National Museum (fig. 19); other's have 



these femora heavy, as above, but armed only with small serrations 
(% 20). A single male in the Scudder collection is the only one 
with this type of femora seen, and it may prove to bo a distinct species. 

Genus PHRIXOCNEMIS Scudder. 

PhrhxHinemis Sottbdbb, Proc. Amer. Acad. Arts Sci., vol. 80, 1894, p. 102. 

In this genus, the salient characters of which are set forth quite 
fully in the generic key, there are 10 species here included, 3 new 
spwies, 1 transferred from the genus C&w0u);pMht8,2 from VdeofsyUa, 
^d 4 originally described in this genus, including P. tnimUntm 
Scudder, the designated genotype. 
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The forms referred to PTin7/><memi8 are, for the most part, rather 
closely allied, and three of them— socoi^ensisJmTicismniLs, suidserrata — 
were described by Mr. Rehn from the Snow collection, in Kansas, where 
the types are deposited. Aside from the three above-mentioned 
species, the types of all onr forms have been studied and the following 
key drawn up for their separation: 

KEY TO THE SPECIES OP PHEIXOONBMIS. 

1. Apical two dorsal spurs of the posterior tibiae about twice as long as the tibial 

depths and separated from each other by a distance scarcely one-half as great as 

the length of one of them. longispinosus, new species. 

Apical two dorsal spurs of the posterior tibiae not or but little longer than the tibial 
depths and separated from each other by a distance about as great as, or greater 
than, the length of one of them (fig. 22)...2. 

2. Upper outer calcar of the posterior tibiae apparently one-half or more longer than 

the tibial depths, by actual measurement fully twice as long. 

o6mt5, new species. 

Upper outer calcar of the posterior tibiae apparently not or barely longer than the 
tibial depths, by actual measurement sometimes as much as one and one-fourth 
as long. 3. 

3. Posterior tibiae armed beneath with a single median spine near the tip; posterior 

femora of the male armed beneath with one or more distinct spines and the 
corresponding tibiae decidedly bowed. 

trueulentiLa Scudder. (? inhabilis Behn.) 
Posterior tibiae armed beneath with more than one spine, the apical two situated 
one on each side of the median line; posterior femora of the male armed beneath 
with serrations or tubercles only and the corresponding tibiae almost or quite 
straight.4. 

4. Ventral outer calcar of the posterior tibiae not or but little more than one-half as 

large in general bulk as the median one; the ventral spurs usually correspond¬ 
ingly sm a ll.5. 

Ventrsd outer calcar of the posterior tibiae larger, in adults two-thirds or more as 
large in general bulk as the median one, the ventral spurs correspondingly 

larger. vierecM Rehn. 

6. Posterior femora of the male with some minute blisterlike tubercles on the outer 
f^e about and just beyond the middle and below the median line; ventral teeth 
on the outer margin of the hind femora of the male bluntly acute-conical. 

oregonenm, new species. 

Posterior femora of the male smooth on the outer face, the teeth of the lower outer 


margin sharply acute. Tieomexiimms Thomas. 

Unplaced. socorrensis Rehn,/ra^^cisca^^^w Behn, and serratiLs Behn. 


PHBIXOCKEMIS LONGISPINOSUS. new spedes. 

Description. —(Female, tke male unknown.) Form moderately 
robust. Anterior tibiae unarmed above, armed beneath on both 
margins with four stout movable spurs and apically on each side 
with a similar spine situalfed laterally and near the dorsal surface; 
middle tibiae armed as in the anterior ones, and in addition armed 
above with three pair of spines similar to the ventral ones; hind tibiae 
armed beneath on the median line with a couple of small spines on 
the apical third, above armed with five spines on each margin and 
with a few smaller serrations between them, the last dorsal spur on 
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the iriTiAr side longer than the corresponding dorsal calcar and 
separated from the preceeding spur by a distance about twice its 
basal widtJi. Fore femora imarmed above, beneath armed with one 
or two noinute spines on each side; middle femora tmarmed above 
except for a distinct genicular sprue on the hind margin, beneath 
armed with two or three very minute spinules on each margin; pos¬ 
terior femora stout, about three times as long as the greatest width, 
abruptly tapering in the apical third to near the tip, tlie upper surface 
smooth, no raised points, the lower side armed on each margin in the 
apical part with a few very small baokwardly directed, mostly dis¬ 
tantly separated, serrations; no genicular spines on the hind femora. 
Ovipositor very short, about as long as the pronotum, gently 
upcurved, the teeth of the irmer valves long and sharp; cerci about 



as long as the ovipositor, expanding to the middle of the apical 
third and from there tapering to the tip, sparsely covered with very 
long and exceedingly fine hairs. 

General color yellowish with the sides of the thorax and the upper 
part of the abdomen and head blackish, the pronotum and mesonotum 
with a distinct ydlowish dorsal stripe. 

Length, head to the end of the abdomen, exclusive of the ovipositor, 
12.5 mm.; pronotum, 3.5 mm.; fore femora, 4 mm.; Mud femora, 9 
mm.; ovipositor, 3.5 mm.; wid^, pronotum through the widest part, 
4 mm.; l^d femora at widest point, 3.25 mm. 

floZori/pe.—Female, Qovan, Washington, August 24, 1911, Mr. 
Hyslop collector. Type in the United States National Museum, Cat. 
No. 19461. 

The above insect was being carried away by a predaceous wasp, 
Larropsis dohsema Rohwer. 

In the long dorsal spurs of the posterior tibiae and in the lesser dis¬ 
tance separating the two apical pair this species approaches some¬ 
what the genus Bhackoemmis. 

Figure 21 shows the holotype of this species. 

I This calear shows some signs of Injury, being more abruptly tapered apioally than the others, and thus 
may really be longer than the last dorsal spur, or equally long Only the left hind leg Is present, the right 
one being broken ofl and lost. 
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PHBIXOCNBMIS OBESTTS, new spedes. 

Description. —(Malfi, the female uaknowii.) Form robust; color 
shining dark brown above, merging into yellowish brown below. Head 
large and broad, the Interocular space twice as broad as one of the 
eyes; palpi with the fifth segment a little longer than the third. Pro- 
notnm slightly broader than long, very broadly rounded above, the 
anterior margin very slightly and broadly concave, the posterior 
margin truncate, the lateral lobes with the lower margins nearly 
straight, the aisles evenly rounded; meso- and metanotum together 
about as long as the proifotum and with the lateral lobes descending 
about the same distance as those of the pronotum, the lower margins 
broadly rounded. Abdomen smooth, broad anteriorly and narrow- 
ii^ gradually posteriorly; subgenital plate divided for nearly or 
quite its entire length; cerci medium in length and bearing numerous 
very fine long hairs. Anterior femora unarmed on the outer inferior 
margin, the inner maigin armed for nearly the entire length with 
rounded tubercucles, so densely set as to touch each -other at the 
bases, and subapically -with a single short mo-vable spine; middle 
femora armed beneath on both maigins with two or three ^ort stout 
movable spines and several small triangular teeth; hind femora stout, 
about two and one-half times as long as the greatest width, armed on 
both ventral maagios with acute teeth, above furnished with a few 
small acute granules; fore tibiae unarmed above, beneath armed-with 
four moderatdy long stout movable spurs on each maigin, the apical 
one the longest, and with one apical lateral spur on each side; median 
tibiae armed like the anterior ones and in addition have a single spur 
above at the apical third on the anterior side and two on the posterior 
side, one not quite opposite the one on the other side and one at about 
the basal third; posterior tibiae straight, with three or four acute 
triangular teeth between the dorsal spurs, which are about as long 
as the tibia! depths, the apical one separated from the preceding by a 
distance a little greater than the length of one of them; apical calcars 
loi^, the outer ventral one but little less in general bulk than the 
median one, the upper one a third longer than the median one, being 
apparently one-third or more longer than the tibial depth, by .actual 
measurement fully twice as long; beneath the hind tibiae are armed 
with a single preapical spur, situated mesially and of moderate size. 

Length, pronotum, 6 mm.; fore femora, 6 mm.; hind femora, 12 
mm.; width, hind femora at broadest point, 4.5 mm. 

Eototype .—Alameda County, California. In the United States 
National Museum, Cat. No. 19462. 

This specimen was determined by Scudder as CeuihopTdim calif 
fomianm. It is apparently somewhat allied to serraia Kehn, but 
certain vharacters, especially the armature of the fore femora, seem 
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to sufficiently differentiate it from that species, as described by its 
author. Nor does it appear to agree with the other species unplaced 
in the above key. 

FHBIXOCIIXMIS TRUCUIBNTITS Seiiddef. 

{?Phriaoe 7 umis itMbilis Relm.) 

PTmxocnm/is ^ruculentus is the type of the genus, as selected by 
Rehn and Hebard, and is known to the writer only by the male type 
in the Scudder collection. The allotypic female is not conspecific 
with the holotype nor even congeneric, as stated farther on under the 



treatment of Ehachoonemis Jwstiferus Rehn. The armature of the 
femora of the male and the distinctly curved hind tibiae of that sex 
will serve to separate tnicfuUmtus from allied forms. The posterior 
1^ of the holotype is shown at figure 22. 

Phrixocnemis irtMUlis Rehn, known only from the holotype, a 
female from Missouri in the Hebard collection, is very probably the 
female of truouZentua Scudder. - 

PHRlXOCSTBinS VmtBCXI Relm. 

This species was described in the genus VdeofsyUa, but the absence 
of a dorsal spine on the fore femora precludes its admission to that 
genus. The holotype is a badly mutilated specimen found dead in 
Otero County, New Miexico. Besides this imperfect specimen the 
following material referred to this species has been examined: 

One adult male, very similar, to the holotype, Williams, Arizona, 
June 13. United States National Museum. 
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Two males, Jamez Hot Sprii^, New Mexioo, July 6, 1911, and 
October 9, 1913, altitude 6,400 feet, John Woodgate, colector; one 
female, same data, but dated August 21,1913. Hebard coleetion. 

One male. New Mexico, the exact locality too poorly written for 
reading. United States National Museum. 

One male, one female, adults, August 14, 1910, one male, one 
female, nymphs, April 13, 1910, and one female, nymph, July 27, 
1910, Fort Wingate, McKiiley County, New Mexico, John Woodgate 
coUector. ’ Hebard colection. 

Two males, Wiliams, Arizona, March 31 and July"} Barber and 
Schwarz colectors. United States National Museum. 

One female, nymph. Flagstaff, Arizona, July 4, Barber and Schwarz 
colectors. United States National Museum. 

The female is very similar to the male, even as to the armature of 
of the posterior femora and tibiae. The cerci of both sexes are loi^ 
and simple and the ovipositor is about as long as the pronotum and 
the mner valves are armed apicaly beneath with four long teeth and 
a terminal hook. The anterior femora have one to three smal spines 
on the lower iimer margin, usualy one, and the opposite margin 
unarmed. 

There is considerable variation in the size of the specimens exam¬ 
ined. A large female in the Hebard colection from Fort Wingate, 
New Mexico, shows the folowing measurements: Length, pronotum, 
7 mm.; fore femora, 7 mm.; hind femora, 13 mm.; ovipositor, 7 mm. 
Other adult females are somewhat smaler. 

PHKIZOCKBMIS OREGOITENSIS, new species. 

Description — Male .—^Foim moderately stout. Color a glistening 
yelow brown, with faint darker mottlig above. Head as broad as 
the front part of the pronotum, the interocular space twice as broad 
as one of the eyes; palpi with the fifth segment a Ittle longer than 
the third. Pronotum about as long as the mesial width, truncate 
anteriorly and posteriorly, the lateral lobes with the ventral margins 
nearly straight, the angles uniformly roxmded; meso- and metanotum 
together about as long as the pronotum, the lateral lobes descending 
about as far as those of the pronotum, the lower margins broadly 
rounded. Abdomen smooth, tapering posteriorly; subgenital plate 
apparently broadly notched; cerci long and slender, bearing very 
fine long hairs. Fore femora without genicular spines, armed beneath 
on the inner margin only with one to three short movable spurs; 
middle femora wi^ three or four short movable spurs beneath and a 
genicular spine on the posterior side only; hind femora about two 
and one-half times as long as broad, wiliiout genicular spines, fur¬ 
nished on the outer face about and just beyond the middle below the 
median line with, some nainute blisterlike tubercles, armed beneath 
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on tibie outer carina in the apical two-thirds with bluntly acute conical 
teeth, mostly separated by distances about equal to their own basal 
width, the inner caxina similarly armed, the teeth slightly more acute; 
fore and middle tibiae just as described under P. oiesus, except the 
middle ones are armed above with two or thi’oe spurs on each side in¬ 
stead of with two on one side and one on the other; hind tibiae barely 
perceptably bowed in the apical half, the dorsal spurs no longer than 
the tibisl depth, the apical pair separated fi*om the procnoding by a 
distance equal to about the lengtli of one of them; between each of 
the apical four pairs of dorsal spurs there are from three to four 
acutely conical teeth, between the two basal pairs there being two 
or three more; apical calcars moderate, the ventral , outer one no 
more than one-half as great in general bulk than the median one; 
dorsal calcar a little longer than the median one, slightly longer than 
the apical dorsal spur, the iimer one the longer, the outer one a little 
longer than the tibial depth, by actual measurement being about 
one-fourth longer; beneath the hind tibiae are armed with three very 
small spurs situated in the apical third on the median line. 

Length, pronot^lm, 4.5 mm.; fore femora, 4.5 mm.; hind femora, 
12 mm. 

Female .—^Khown only from the nymph and showing no essential 
differences from the m^e. The very short ovipositor of this speci¬ 
men, which is apparently in the last iostar, indicates a corresponding 
shortness in the adult. 

Eolotype. —Male, Mount Hood, Oregon, Cloud Cap Inn, altitude 
5,837 feet, August 19, 1910, Morgan Hebaxd collector; allotype, 
female, immature,, Hood River, Oregon, June, 1890, 'Wa^hbum 
collector. 

Holotype in Hebard coUection; allotype in collection of the United 
States Rational Museum, Cat. No. 19463. 

In the large number of serrations between the dorsal spurs of the 
hind tibiae this species approaches quite closely the species of the 
genus OenQiOfMlm, more so than any other species of P7i.nxomemis 
known to me. 

Ri^arding the type-specimen of the present species, Mr. Hebard, 
the collector, writes as follows: 

Under bark of log among scattered conifers near timber line, elevation 6,300 feet. 

PEOUXOCHEMIS STBOMEXICAinrS Seuddsr. 

This species, as stated under GeuOiopTvQm, the genus under which 
it was described, is a true Phrixocnemis. Besides the holotype, the 
United States National Museum possesses two immature females, 
apparently almost full grown, one bearing the same data as the 
holotype and the other from Durango, Colorado, June 26, 1899, 
E. J. Oslar collector; a female, also immature, from Albuquerque, 
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New Mexico, and one male from Williams, Arizona, May 27, Barber 
and Schwarz collators. These female specimens show the armature 
and structure of the posterior limbs to be the same as in the male, 
except the yentral serrations of the femora are probably 
somewhat smaller; between the dorsal spurs of the hind 
tibiae of both sexes there are usually po serration, but 
sometimes there is one or two, and the second s^ment 
of the corresponding tarsi is shorter than deep 

Figure 23 shows the posterior tibia and tarsus of the 
holotype. 

PHBlXOCnSMIS SOCOSSBNSIS Sdm. 

PHRIXOCNBMIS FRAXrCISCAJKUS Rehn. 

These two species are apparently true PTirixocnemis, but 
are unplaced in the key, as the types are not available for 
study at this time. Specimens in the collections in Phila¬ 
delphia show little structural differences fromP. vierecki, ^ 
but are smaller. phbkoo- 

PHHIXOCHEMIS SHRRATA Relm. NBO- 

MEXICANUS. 

The remarks on the above species also apply here. This 
species was described in the genus UdeopsyUa, but the ab- o® 
sence of a dorsal spine on the anterior femora excludes it 
from that genus. Its true generic position is clear from 
material determined by Rehn in the collection of the Flulade^hia 
Academy of Sciences. .. 

PHRlZOCNEMISy species. 

In the Hebard collection is a single male specimen of a dark-brown 
color and with a reddish stripe above, which runs out in the key of 
species to P. neornexicavm, but is too large, and the color is not as in 
the known specimens of that species. The pronotum of this specimen 
is 5 mm. long and the hind femora measures 11 mm. in length. The 
locality is West Point, Nebraska, and the date May 20. It probably 
represents a new species, but until more material is available for 
study it is thoT:^ht best to not describe it as such. 

RHACHOCNBMIS, new genus. 

This genus is allied to PJmxocnemis Scudder, but the long, dose-set 
dorsal spurs of the posterior tibiae impart a very different general 
appearance. These spines are long and heavy, those toward the tip 
on the inner margin being twice as long as the tibial depths at the 
point of attachment and separated by a distance no greater than the 
width of one of them (fig. 24). The upper apical calcar is situated 
dorsaUy and directed upward, thus differing scarcdy at all from the 
dorsal spurs. The tarsi are typically all four segmented, but in 
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R. TiostAferm Rehn the anterior tarsi have but three segments. The 
general structure of the head and body is as in OmahoflMus. The 
subgenital plate of the male is apicaRy deeply divided, the angles 
elongate, of the female apically entire; cerci of both sexes cylindrical 
and tapering gradually to a point. 

Besides B. validm Scudder, type of the genus, there is to be referred 
to this genus the allied Phnxo^emis leUieosus of Scudder and the 
somewhat aberrent Phnxocnerrds Tiostiferus of Rehn. This last species 
is distinguished most remarkably by having the anterior tarsi with 
but three segments, as mentioned above in the generic diagnosis. 
The only other members of this subfamily with throe segmented 
anterior tarsi, so far as known to me, are the two species of DaMma, 
where, however, the hind tarsi are also three- 
jointed. Another character in which hMi- 
/ V differs from the more typical members 

j of this genus is the structure of the pos- 
/ terior tarsal segments, which are prolonged 

•f / posteriorly beneath as very long acute an- 

^ / gles (fig. 24). 

/ A male specimen in the United States 

y / National Museum from Colorado Springs, 

I Colorado, which I have referred to B. Jios- 

tifenis with some doubt, is somewhat larger 
than the female holotype, and the posterior 
• ' femora are armed beneath at the apical 

third on the outer carina with a single very 
long heavy spine with a few black-tipped 
X/ serrations following it, the inner carina 

armed on the apical three-fourths with sev- 
/n eral similar serrations. This armature is very 

different from that of either of the other two 
Sis. 21 .—BaAOHooHsias mom- known species of the genus. 

The aRotype of Souddor’s Phnaoenmm 
truGulentus, a single female from Colorado, 
is not conspecafic nor congeneric with the male holotype from 
Nebraska, but is a BMelh^cnemis and a synonym of B. JwsiifiTua 
Rehn, with which it agrees, except that one of the spines of the outer 
ventral carina of the hind femora is decidedly larger than the others, 
whRe in the holotype of Tiostiferus, which is in the United States 
National Museum, there is no such inequahty. The fact that the 
anterior tarsi of Tiostiferus are three jointed evidently escaped the 
notice of both Scudder and Rehn, as neither make mention of this 
pecuRarity. 

Type of the germs.—BTiaeTioeiiemis validm Scudder. 
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Genus DAIHINIA Haldeman. 

Daihinia HaiiDbma,n, Proc. Amer. Assoc. Adv. Sci., vol. 2, 1850, p. 346. 

This genus is remarkable in the structure of the fore and hind tarsi, 
where there are only three segments developed instead of four, as in 
all other known genera of the subfamily. The fastigium of the vertex 
is not tuberculate and the antennae are not very long; the palpi are 
short, the third and fifth segments of about equal length, the fifth 
sulcate ventrally in the apical half, fourth segment a Httle shorter 
than the third or fifth, the fet and second not or barely more than half 
as long as the third, the first the shorter. Pronotum truncate before 
and behind; lateral lobes subquadrate or slightly longer than high, 
the lower margins horizontal and broadly rounded; meso and meta- 
notum together approximately as long as the pronotum, the lateral 
lobes descending about as far as those of the pronotum, their lower 
margins roxmded. The posterior femora are armed beneath in the 
type-species, Irevipes, and unarmed in phHxocnemoides .Caudell; hind 
tibiae armed above on both margins with about half a dozen very 
large spines, those on the inner margin somewhat longer, a few small 
serrations between some of the longer spines, especially on the basal 
half of the tibia. Ovipositor moderately stout and somewhat longer 
than the pronotum, the inner valves in the adult armed beneath with 
four long subapical teeth and terminated 
by an apical hook; subgenital plate of the 
male deeply fissured apically. 

There are two species referred to this ge¬ 
nus and they may be separated as follows: 

KEY TO THE SPECIES OP DAIHINIA. 

Posterior femora of both sexes armed beneath; hind 
tibiae with the large dorsal spurs naked and the 
apical four on the inner margin mostly separated 
by spaces fully as great as their own width 
(fig. 25); claws of hind tarsi scarcely more than 
one-half as long as the segment from which they 

arise. hrevipes Haldeman 

Posterior femora of female, and probably also of the 
male, unarmed beneath; large dorsal spurs of the 
hind tibiae distinctly pilose and the apical four 
or five mostly separated by distances scarcely as 
great as their own width; claws of hind tarsi 
almost as long as the segment from which they 
arise. phrixocnemoides Caudell. 

DAIHXNIA BRBVIPES Haldeman. 

This species, the type of the genus, is a 
laxge robust brown insect occtirring from 
Louisiana, the type-locality, north to Wyovamg and North Dakota. 
In size it varies moderately, adults before me measuring as follows: 



PlQ.25.~DAlHnnABB]5VlFES. BtSD 
imZA AND TAESUS OV PEMALB, IN- 
NEXt smE. 
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Lengtih, males and females, pronotum, 6-7 mm.; hind femora, 12-16 
mm. ‘ ovipositor, 10—11 mm. 

The hare remarkably heavy posterior femora, which axe as 
broad as or broader than ihe pronotal length, tapering but very 
moderately at either end and armed beneath on the apical half of 
tijiA outer Carina with three or four heavy spines, the inner caxina 
with several small tubercles. 

BAimiTlA PHBIXOCNEMOIDSS CatldfilL 

This species, which was described from a single female specimen from 
New Mexico, has been sent in to the United States National Museum 

from Pony, Texas, by 
Mr. Pryor Mapes, with 
the statement that they 
occur in that locality in 
injurious numbers, the 
damage done being the 
cutting off of plants at 
nilgbJt. Sp!e!cimens of 
both sexeswere received 

Pig. 2Sv—DaIHENIA. PHBECOCNEMOmES. Fevalb TTPB, - 1 1 a >1 

ux February and April, 
1914, but unfortunately all were immature. The male^, so far as 
^own by this material, do not differ materially from the females. 
Figure 26 shows the holotype. 

Genus UDEOPSYLLA Scuddep. 

Udeopiylla Scttsdsb, Gan. Nat. and Gaol., vol. 7,1862, p. 284. 

Mana Wiixsn, Cat. Derm. Salt. Brit. Mas., vol. 2,1869, p. 253. 

The presence of a dorsal spine about or just beyond the middle of 
the anterior tibiae on the inner side will serve to readily separate this 
genus from allied forms in which the second segment of the hind tarsi 
is no longer than deep. Rarely one or both anterior tibiae will have 
two dors^ spines instead of a single one, and I have seen one specimen, 
a female in the Hebard collection, with two on one tibiae and three 
on the other. 

A study of the unique male type of Marsa arcuata Walker in the 
British Museum, made by the writer in 1913, showed without doubt 
that it is a synonym of the type species of the genus VieofsyUa, the 
Phc^ngopsis (JDaihima) roJmsta of Haldeman. Thus the genus 
Marsa Walker falls into the synonymy under UdeopsyUa Scudder. 

The posterior femora of the male UdeopsyTla have the same heavy 
broad ^ape as described under Daihmia, but lack the heavy spines 
on the lower outer carina as present in that genus, here thk carina 
ben^ armed only with a number of sharp triangular serrations, the 
muOT margin wi^ longer ones, forming short stout spines. 

ffhere appears to be but a single species referable to UdeopsyUa. 
This is the 17. rdfyasta of Haldeman, the type of the genus. It is a 
l^e, robust insect e^bitang unusual variation in both size and color. 
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A large black male specimen in the Scudder collection has the pro- 
notum 9 mm. long and the posterior femora 23 mm. Black and bromi 
ones almost as large are in the collection of the United States National 
Museum, ■while other apparently fuUy gro'wn males are much, smaller. 
The posterior femora vary considerably in comparative length, 
ranging from two and one-half to three times the length of the pro- 
notum, but this variation is correlated ■with neither habitat nor 
color. The insects vary in color from the uniform black, through 
various shades of dark brown to a nearly uniform yellowidi bro^wn. 
There seems to be a complete gradation in tbia variation of both size 
--find color. The extremes occupy common ground and are evidently 
of ekk racial distinctness, though certain forms may be designated as 
color ■^rieties. The color varieties thus recognizable may be sepa¬ 
rated by’•the following key: 

' SEX TO THE OOIiOB VABTETIBS OP TOBOPSHiLA BOBUSTA. ■ 

color black, top of thorax and legs sometunes lighter. nigra Scudder. 

General color ranging from dark brown to medium or light reddish or yellowidi 

brown.2. 

2. General color ranging from dark brown to medium reddish brown, sometimes 
noticeably marked with blacMah. rolmsta Haldeman. 

General color an almost uniform light yellowii^ brown. devius Scudder. 

ITDSOPSYLLA ROBUSXA HaMeman. 

Udeopsylla rdbusta Halbeman, Proc. Amer. Assn. Adv. Sci., voL 2,1850, p. 346. 
Mwrsa carcuaia Walkbe, Oat. Derm. Salt. Brit. Mus., vol. 2,1869, p. 254. 
Udeopsylla compacta Bbunek, Can. Ent., vol. 23,1891, p. ZS. 

CeuSiopMLus politus Scudder, Ptoc. Davenp. Acad. Sci., vol. 9,1902, p. 56. 

This, the most common form, and the typical variety, occurs in 
various shades of brown and reddish brown connecting the black 
nigra with the yellowish-brown In the synonymy under this 

form is to he placed the OmtTiopMm politus of Scudder,^ the type 
of which has been studied and found structurally the same as rolusta 
and agreeing in color. Scudder states that the anterior femora of 
politus are unarmed beneath on the inner margrn, hnt it really has a 
distiact preapical spine. 

TJdeopsyUa compacta Bruner is correctly listed in the synonymy 
under rohusta. 

As stated under the discussion of the genus, the type of Marsa 
arcuata Walker was examined and found to be a UdeopsyUa referable 
to the synonymy under the present variety. The unique male type 
measures as follows: Pronotum, 7 mm.; fore femora, 8.6 mm.; hind 
femora, 14 mm. The color of this specimen is lighter than usual, 
varying toward the unicolorously light-yeUowish variety d&vius. 
The pronotum is margined anteriorly and posteriorly with darker 
color, as are also the meso- and metathorax posteriorly. 


1 Proc. Davenport Acad. Sci., VoL 9,1902, p. 66. 
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T7DBOPS7IXA Z7IGRA Scndder. 

UdeopsyUa Tdgra Souddbr, Can. Nat. and Gteol., vol. 7,1862, p. 284. 

CeuthophUus niger Scitddbr, Boat. Joum. Nat. Hist., vol. 3,1862, p. 437. 

Dodhinia gigcmtea Bbxtotr, Bull. Washb. Ooll., vol. 1, 1886, p. 127. 

Ceuffhophilm ater Scubpbr, Proc. Daveap. Acad. Sd., vol. 9,1902, p. 67. 

This form is distinguished by the general bla<ck color. The blaokish 
color of UdeopsyUa gigardea Bruner, originally described in the genus 
Daihinia, indicates that it should be placed here and CeutTiojgMlus 
ater Scudder, as determined from a study of type material, is but a 
nymph of this insect. Ater is nothing but a still younger and darker 
specimen than OmthopTiUus polituSy placed above m the synonym^f 
under the typical form rdbusfa, ^ 

GefutTi^pMlus niger Scudder is a synonym of VdeopsyTla n^Ta and 
was described in November, six months later than Z7. rdgr^. 

TJDEOPSYLLA DBVIUS Scudder. . 

CmthopMlus demus Scudoer, Proc. Amer. Acad. Arts Sci., vol. 80, 1894, 

30, 99. 

The type of this species has been, examiaed and found to be a true 
VdeofayVa and separable from the typical form only by the almost 
uniform light yelloTPish brown color. It is therefore here transferred 
to this genus and designated a color Tariety of robusta. 

Genus HEMIUDBOPSYLLA Saussure and Pictet. 

JSmivdeopsyUa Saitssubb and Piotbt, Biol. Cent. Amer., Orth., vol. 1, 1897, 

p. 300. 

This genus seems very closely allied to, if not identical with, 
CeiMophUus. The type-specimen of the genotypic species, H. genie- 
tilans Saussure aad Pictet, a single male with the posterior tibiae 
missing, was seen in 1913 at a time when more than a casual ^ance 
was impossible, and a note written at that time states that it loohs 
like a O&uihopWm with the hind femora finely serrated beneath. This 
same note states that the type material of M.fcrrenana Saussure and 
Pictet, consists of a small female and a minute legless male, probably 
also a GeaihopMm. 

Two species of this genus have been recorded from the region cov¬ 
ered by the present paper, H. platyeepe Saussure and Pictet and a 
species named and recorded by SaussTire and Pictet as Hemivdeop- 
syVa eediforrmm, Scudder, imder the impression that it was the 
insect described under that specific name by Scudder in the genus 
pe^lwpTiilua. But, as pointed out by Scudder,* their description 
does not at all fit this species. Prom the structure of the vertex as 
described by Saussure and Pictet it seems probable that the specimen 


1 Canadian Entomologist, vol. 31,1899, p. 121. 
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described by them is a species of PristocewOiofTviMs. A photograph 
of this specimen was kindly sent the writer some years ago by the 
director of the Mns4e d’BBstoire Naturelle of GeneTa and an outline 
drawing made from this photograph is here reproduced (fig. 27). 



This photograph, considerably enlarged though it is, fails to show 
suffident details to enable the correct placing of the species. If, 
upon examination of the specimen, this insect proves distinct from 
any described form, a new name will be necessary for it. 

Together mth the above-mentioned photograph was received one 
of the second United States species, E. flaiyceps Saussure and Pictet. 

An outline drawing of - the hind tabia and tarsus made from this 
photograph is also here reproduced (fig. 28). 



Fza. 28.^£DEMIDPEOPSrLLA PLATYCEFS. HOH) TIBU AND TABSUS OP HALE TYPE, PBOU PHOTOOBAPH. 

CNEMOTETTIX, new genus. 

The material upon which this genus is based was found in a neg¬ 
lected lot of alcoholic specimens after the page proof of this article was 
received and only a brief discussion of its characters can therefore be 
inserted. The vertex is entire and the legs short, the hind femora 
scarcely as long as the body, but the most important characters lie 
in the tibiae and tarsi. The tarsi have more or less well-developed 
pulvihi beneath, double on the metatarsus, the fore tibiae are with¬ 
out hearing organs, and the hind tibiae are armed above with a series 
of stout elongate-triangular inarticulate spurs of which about every 
alternate one is approximately twice as large as the others, the 
81022"—Proc.N.M.vol40—16-44 
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longest scarcely more Hum half as long as the tibial depth; fore 
tibi® unarmed above except apicaUy. Ovipositor twice as long as 
the pronotmn, decidedly curved upward and entirely unarmed. 

This genus is structurally allied to Gammarofettia and the presence 
of pulvilli in both genera indicates that they might better be referred 
to the subfamily Stenopehnatm®. The new genus is readily distin.- 
guishable from Oammarotettix by the undivided vertex and the 
possession of much loiter apical calcars of the hind tibiae. Dies- 
IsvmmeTui and Tropidischia share with the present genus and Gcm- 
marotetiix the character of inarticulate dorsal spurs on the hind 
tibiae, but those long-legged insects have no indication of pulvilli. 

Type of ^ genus.—(hemotettia puTmUifer, new species. 

CTSCEMOTB^rSJX. PULVILLIFSR, new Species. 

In general appearance this species resembles those of the genus 
Phrixocnemis. The general color is yellowish brown mottled with 
darker brown. The head is marked on each side above and below 
the eyes with a narrow black streak and the frontal costa between 
the antennae is infuscated. 

Length, pronotum, male, 3.5 mm., female, 4 mm.; hind femora, 
male, 10 mm., female, 12 nun.; ovipostor, 9 mm. * 

Described from one adult and two immature males and one adult 
female from San Clemente Island, California, T. L. Casey, collector. 
Holotype here selected, adult male. Catalogue No. 19965 U. S. Nat. 
Museum. 
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